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©bontological  Socicti?  of  (Breat  Britain* 


ORDINARY    MONTHLY   MEETING. 

November  7tJi,  1887. 
CHAS.   S.  TOMES,  F.R.S.,  President,  in  the  Chaie. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

Messrs.  John  Trijde  Fripp,  L.D.S.Ire.  and  Ed.; 
Charles  A.  Hayman,  L.D.S.Eng. ;  and 
Frank  H.  Kissack,  L.D.S.Eng., 

signed  the  Obligation  Book,  and  were  formallj  admitted  to 
membership  by  the  President. 

The  President  then  announced  that  Horace  John  Gould, 
L.D.S.Eng.,  Madras,  India;  William  Mitchell,  D.D.S. 
(Mich.),  15,  Upper  Brook  Street ;  Charles  Augustine 
Pattinson,  L.D.S.Eng,  16,  Archway  Road,  Highgate,  'N.,  had 
been  dnly  nominated  candidates  for  membership,  and  would 
be  balloted  for  at  a  subsequent  meeting, 

Mr.  Harry  Baldwin,  M.R.C.S.,  L.D.S.,  37,  Cavendish 
Square,  W.,  was  balloted  for  and  duly  elected  a  Resident 
Member  of  the  Society. 

The  Librarian  (Mr.  Felix  Weiss)  was  called  npon  by  the 
President  for  his  Report,  and  stated  that  since  the  last  meeting 
the  Society  had  pui^chased  the  last  (3rd)  edition  of  Sir  John 
Tomes'  "System  of  Dental  Surgery;"  "The  Introduction 
to  General  Pathology,"  by  Mr.  J.  Bland  Sutton  ;  and  had 
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received  the  Smithsonian  Reports,  and  the  usual  periodicals, 
all  of  which  he  proposed  to  place  upon  the  table  at  the  next 
meeting. 

The  Curator  (Mr.  Store r  Bexxett)  announced  that  he 
had  received  two  contributions  to  the  Museum  since  the 
June  meeting.  Mr.  H.  Lloyd  Farebrother  had  sent  an  upper 
and  lower  maxilla  found  in  the  vicinity  of  "  Old  Sarum,"  and 
which  were  supposed  to  belong  "  to  an  Anglo-Saxon  soldier 
killed  in  action,  A.D.  527."  The  jaws,  which  were  very  large 
and  finely  formed,  contained  all  the  lower  teeth,  and  all  the 
upper  ones  except  the  second  and  third  molars.  Of  these, 
however,  the  second  and  third  molars  on  the  right  side  and 
the  second  molar  on  the  left  had  been  lost  during  life,  for 
the  alveolus  had  become  absorbed  and  rounded,  but  the 
socket  of  the  left  wisdom  tooth  remained,  showing  that  this 
tooth  had  been  lost  subsequently.  The  teeth  were  strong 
and  well-formed,  without  a  trace  of  caries  to  be  seen  upon 
them ;  they  were  however,  much  worn,  the  enamel  having 
disappeared  from  the  masticating  surface  of  the  back  teeth 
in  many  cases.  Small  nodules  of  tartar  appeared  on  some 
of  the  teeth,  but  they  were  absolutely  free  from  any  dis- 
coloration. 

Mr.  James  E,  Welch  had  sent  a  very  minute  conical  tootli 
which  he*  had  removed  fi^om  the  buccal  side  of  a  right  upper 
wisdom,  in  a  lady  twenty-eight  years  of  age;  the  models  of 
the  mouth  were  also  sent  with  the  specimen.  The  tooth 
measured  less  than  ^  inch  in  length. 

The  Council  had  authorised  the  purchase  of  the  following 
skulls,  which  would  form  a  valuable  addition  to  their  col- 
lection : — Great  Ant-eater  {Myrmecophaga  jubata)^  of  which 
there  was  previously  no  specimen  in  the  Museum  ;  Yulpine 
Phalanger  (Phalavgista  vulpina)  ;  six  monkeys,  viz.  :  Mona 
Monkey  (Cercopifhecus  mona)  ;  Common  Macaque  (Macacus 
cynomolgus)  ;  three  Bonnet-Monkeys  (Macacus  siiiicus)  ; 
Pinche  Monkey  (Midas  osdipus)  ;  and  a  Harnessed  Antelope 
(Tragelaphns  scriptns).  These  seven  specimens  were  interest- 
ing: as  thev  showed  various  stasfcs  of  dentition.     Thcv  had 
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also  purchased  four  skulls  wliicli  were  of  especial  value,  since 
they  illustrated  certain  pathological  conditions  of  the  teeth 
and  jaws  of  the  lower  animals  that  could  hardly  fail  to  be 
instructive ;  to  these  specimens  in  particular,  he  (the  Curator) 
hoped  to  have  an  opportunity  of  more  fully  alluding  on  some 
future  occasion.  The  skulls  to  which  he  referred  were  : — A 
Brush-tailed  Kangaroo  {Pet7'ogale  jpenicillata) ,  in  which  the 
teeth  were  encrusted  with  tartar ;  an  Ichneumon  (Herpestes 
ichneumon) ,  in  which  there  was  a  considerable  amount  of  new 
bone,  the  result  of  inflammation,  and  also  absorption  of  bone 
and  loss  of  teeth  ;  two  Suricates  (Suricata  tetradactyla) ,  which 
presented  many  of  the  characteristics  of  the  so-called  "E-iggs' 
Disease." 

Altogether  he  trusted  that  the  members  would  consider 
that  the  interests  of  the  Society  had  not  been  neglected  during 
the  recess. 

Mr.  Henri  Weiss  contributed  the  models  of  the  mouth  of 
a  young  lady  aged  twenty-two  years,  in  whom  the  permanent 
teeth  were  represented  in  the  lower  jaw  by  the  two  canines 
and  two  first  permanent  molars  ;  in  the  upper  jaw  by  the 
two  central,  one  lateral  incisor,  and  two  molars — presumably 
the  twelve-year-old  molars,  thus  proving  the  deficiency  of 
the  four  incisors,  cuspidati,  second  and  third  molars  of  the 
lower  jaw  ;  and  one  lateral  incisor,  the  canines,  the  cuspidati, 
one  second  and  the  third  molars  in  the  upper  jaw. 

At  the  time  the  models  were  taken,  six  of  the  temporary 
set  were  present:  namely,  one  central  and  two  lateral  incisors, 
one  canine,  and  one  second  molar  of  the  lower  jaw,  and  the 
two  canine  teeth  of  the  upper  jaw. 

The  only  illness  from  which  his  patient  had  suffered  was 
scarlet  fever,  contracted  at  the  age  of  fourteen  months,  which 
was  not  followed  by  exfoliation  or  other  affection  of  the  jaws 
or  of  the  gams.  A  consideration  of  the  period  of  development 
of  the  permanent  set,  as  well  as  of  the  teeth  which  were  present, 
showed  that  the  tooth  follicles  could  not  have  been  destroyed 
during  the  illness,  as,  for  the  most  part,  those  teeth  which 
were  absent  must  have   had  their  crowns  fairly  developed 
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anterior  to  those  whicli  were  already  erupted.  The  qnestion 
is  whether  the  missing  teeth  are  still  within  the  maxilla,  or 
whether  their  follicles  have  been  absorbed. 

The  President  announced  that  the  discussion  npon  Cocaine, 
adjourned  from  the  May  meeting  of  the  Society,  would  be 
taken  at  the  present  meeting.  Several  members  had  filled 
in  the  forms  requesting  information  as  to  their  experience  of 
the  uses  and  action  of  cocaine,  and  these  answers  would  be 
tabulated  and  published  as  an  Appendix  in  the  Society's 
Transactions. 

Mr.  Stocken,  the  mover  of  the  adjournment,  commenced 
the  discussion,  saying  he  had  only  three  cases  of  which  he 
proposed  to  tender  a  report.  His  experience  of  cocaine  had 
not  been  to  his  satisfaction.  The  first  case  was  that  of  a 
medical  man,  and  as  the  notes  were  written  by  the  patient 
himself  they  would  possess  a  special  interest. 

A  painful  exostosed  bicuspid  was  extracted,  1  grain  of 
cocaine,  5  minims  of  a  10  per  cent,  solution  having  been 
injected  into  the  buccal  surface  and  a  like  quantity  into 
the  lingual  surface  of  the  gum.  After  waiting  about  two 
minutes  the  tooth  was  removed  with  a  complete  absence  of 
pain,  but  about  one  minute  afterwards  nausea  and  syncope 
supervened,  attended  with  a  sense  of  conij)ression  over  the 
brows  ;  there  was  no  impairment  of  consciousness,  but  there 
was  of  the  power  of  articulation,  which  assumed  a  kind  of 
panting  character  of  expression  when  the  patient  aimed  at 
explaining  that  the  feelings  were  gradually  lessening  in  in- 
tensity. Dyspepsia  and  some  griping  due  to  a  distension  of 
the  transverse  colon  were  present,  and,  all  the  time,  the  face 
and  head  were  deluged  with  perspiration.  The  pulse  was 
small  and  feeble,  the  eyes  appeared  sunken,  and  the  complexion 
was  cadaveric.  Numbness  extended  for  about  an  inch  from 
the  point  of  injection  of  the  cocaine,  and  involved  half  the 
surface  of  the  hard  palate  and  the  edge  of  the  tongue  on  the 
affected  side. 

The  urgent  symptoms  passed  away  in  about  a  quarter  of  an 
hour,  and  the  numbness  in  about  two  hours.     It  is  possible 
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the  sfcomach.  symptoms,  in  this  case,  might  have  been  aggra- 
vated by  preliminary  treatment  in  the  form  of  four  single 
grain  doses  of  sulphide  of  calcium,  which  had  already  set  up 
some  dyspepsia. 

On  a  former  occasion  he  had  submitted  to  similar  cocaine 
treatment  without  any  unpleasant  effects.  In  that  instance  he 
experienced  only  the  numbness  lasting  the  usual  length  of 
time,  and  a  slight  evanescent  giddiness,  which,  as  he  did  not 
refer  to  it,  was  not  observed. 

Hence,  unless  the  sulphide  of  calcium  be  regarded  as  a 
perturbing  factor,  the  influence  of  cocaine,  of  the  same  source 
and  strength,  may  be  inferred  to  exercise  different  effects  on 
the  same  person  at  different  times,  and  thus  exhibits  an  addi- 
tional element  of  danger  to  be  watched  and  guarded  against. 

The  second  case  Mr.  Stocken  desired  to  bring  before  their 
notice  was  that  of  a  gentleman  about  forty-five  years  of  age. 
He  was  consulted  by  the  patient  with  reference  to  the  removal 
of  his  second  right  lower  molar.  At  his  particular  request 
Mr.  Stocken  subcutaneously  injected  cocaine,  using  1  grain 
dissolved  in  10  minims  of  water.  Of  this  solution  he  injected 
5  minims  on  the  buccal,  and  5  minims  on  the  lingual 
surface  of  the  gum.  He  placed  the  end  of  a  napkin  in  the 
sulcus,  so  as  to  prevent  the  escape  of  any  of  the  solution  into 
the  mouth  ;  almost  immediately  the  patient  became  very  pale, 
giddy,  and  faint,  and  the  pulse,  after  a  transient  rise,  fell 
rapidly  to  a  point  at  which  it  was  scarcely  at  all  perceptible ; 
then  the  respiration  became  laboured  and  irregular,  with 
profuse  cold  perspiration,  slight  nausea,  uneasiness  over  the 
region  of  the  heart  and  abdomen,  with  extreme  coldness  and 
numbness  of  the  extremities. 

Another  feature  of  the  case,  of  which  the  patient  com- 
plained, was  great  fulness  of  the  tongue  and  inability  to  draw 
it  backward ;  thus,  speech  was  difficult,  the  voice  thick,  and 
deglutition  almost  impossible  ;  thus  in  speaking,  his  sentences 
were  broken  up  into  one  or  two  words  at  a  time. 

His  mind  was  perfectly  clear,  but  he  seemed  to  be  extremely 
anxious  to  express  that  he  felt  there  was  no  blame  attached 
to  Mr.  Stocken,  and  also  his  wishes  in  certain  eventualities, 
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showing  that  his  feelings  were  such  that  he  thought  it  pos- 
sible he  might  not  recover. 

In  about  two  hours  he  had  almost  regained  his  normal 
condition,  but  for  a  further  three  or  four  hours  he  (to  use 
his  own  expression)  felt  like  one  who  had  been  half-drowned  ; 
later  in  the  day  all  these  exceptional  feelings  disappeared, 
and  subsequently  no  ill  effects  were  experienced. 

The  means  employed  to  restore  this  patient  were  the 
placing  him  in  a  recumbent  position,  striking  the  temples 
with  a  wet  napkin,  the  administration  of  nitrite  of  amyl  (by 
inhalation),  nitro-glycerine  tablets,  ammonia,  and  brandy. 
The  nitro-glycerine  tablets  were  put  into  his  mouth,  but  he 
could  not  swallow  them.  The  recovery  was  gradual,  and  at 
the  end  of  the  two  hours,  he  Avas  able  to  walk  to  his  carriage, 
but  with  an  uncertain  gait.  A  local  medical  man  Avas  sent  for, 
and  at  the  request  of  the  patient.  Sir  Alfred  Garrod,  his  usual 
medical  attendant,  was  called  to  his  aid ;  but  on  his  arrival 
the  patient  bad  almost  recovered  himself.  Sir  Alfred  Garrod 
stated  that  "  for  fifteen  years  or  more  this  patient  had  had 
his  nervous  system  very  easily  impressed,  unusuallj^  so,  and 
at  one  time  had  to  some  extent  lost  power  in  the  lower 
extremities.  And  this  he  had  never  fully  recovered.  His 
temperament  might  therefore  at  present  be  termed  very 
nervous  ;  his  condition  of  heart,  omitting  the  condition  of  the 
nervous  system,  had  been  fairly  good."  Sir  Alfred  Garrod 
closed  his  remarks  by  saying,  "I  cannot  help  thinking  that 
injection  of  cocaine  into  the  system  at  large,  which  must  result 
from  puncturing  of  the  gums,  is  not  a  desirable  operation 
when  only  the  local  effect  of  cocaine  is  required." 

Dr.  Squibb,  who  has  given  much  attention  to  the  manufac- 
ture of  cocaine  hydrochl orate,  says,  "In  commercial  samples 
he  finds  rarely  less  than  1  per  cent,  of  a  light  brown,  sticky, 
odourless,  bitter,  neutral  substance,  and  producing  the  cocaine 
impression  upon  the  tongue,  probably  because  it  still  contains 
cocaine ;  but  as  all  reasonable  means  have  failed  to  entirely 
free  the  salt  from  this  substance,  he  infers  that  it  is  a  con- 
tinuous product  at  the  expense  of  the  alkaloid,  due  to 
manipulation." 
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It  has  been  asserted  by  some  gentlemen  who  have  used 
cocaine  they  have  had  no  untoward  results ;  others,  whose 
opinion  and  skill  are  equally  entitled  to  consideration,  report 
very  different  results.  Such  was  his  experience  ;  it  seemed  to 
him  there  must  be  some  occult  cause  for  this  ;  was  it  possible 
it  might  rest  with  the  alkaloids  used  ?  The  experiments  of 
Dr.  Squibb  seemed  rather  to  point  that  way — at  all  events  it 
was  a  point  worthy  of  investigation. 

Notes  sujp;plied  hy  Dr.  Maurice  Davis,  communicated  hy 
Mr.  James  Stocken. 

Our  acquaintance  with  this  alkaloid  being  but  recent,  our 
knowledge  of  its  influence  upon  the  system  is  at  present  very 
imperfect. 

The  Russian  Professor  Kolomin,  in  his  search  into  the 
literature  of  the  subject,  seems  to  have  acquired  a  very  con- 
temptuous opinion  of  its  power.  He  gleaned  the  impression 
that  his  choice  of  a  dose  ranged  between  6  and  60  grains. 
His  colleague,  the  Professor  of  Pharmacology,  advised  that 
2  grains  should  be  regarded  as  a  maximum  dose ;  but  as  the 
French  Professor  Dieulafoy  had  employed  a  dose  of  ^8  grains 
with  impunity,  he  considered  himself  acting  within  the  limits 
of  safety  in  prescribing  half  that  quantity ;  accordingly  he 
injected  into  the  ulcerated  rectum  four  doses  of  6  grains  each, 
and  killed  his  patient  in  forty-five  minutes  after  the  last 
injection.  The  symptoms  reported  are,  that  the  face  and 
hands  became  livid,  the  pulse  weak,  and  the  respiration 
laboured.  Restoratives  were  applied,  such  as  faradisation, 
subcutaneous  injections  of  ether,  inhalation  of  oxygen,  am- 
monia, stimulant  enemata,  artificial  respiration,  and  even 
tracheotomy,  but  all  in  vain. 

Mr.  Bowes,  of  Sydney,  announces  in  the  British  Medical 
Journal  that  he  used  3|  grains  by  injection  and  instillation. 
An  eyeball  was  extracted  without  pain,  but  in  a  short  time 
after  the  operation,  thirty  minutes  from  the  time  of  the  first 
instillation,  the  patient  "  turned  very  faint,  her  face  became 
blanched,  and  her  lips  slightly  cyanosed  ;  she  felt  very  sick, 
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her  pulse  was  rapid  and  feeble,  but  she  soon  got  better  again." 
lu  about  two-and-a-half  hours  the  symptoms  recurred,  she 
was  seized  with  faintness  accompanied  with  cold  extremities 
and  rapid  pulse  ;  she,  however,  ultimately  recovered. 

Mr.  Mason  injected  into  the  gum  1  grain,  and  found  in 
one  hundred  cases  that  although  some  complained  of  restless 
nights,  only  two  suffered  from  nausea. 

Mr.  Franklin  injected  single-grain  doses  for  minor  opera- 
tions, at  the  Station  Hospital  at  Shorncliffe. 

1.  In  one  case  there  was  no  effect  either  in  annulling  pain 
or  in  exciting  unpleasant  results. 

2.  In  another  case  pain  was  abolished  without  subsequent 
annoyance. 

8.  And  in  a  tliird  case,  with  the  same  dose,  and  the  instil- 
lation of  fifteen  additional  minims  of  a  10  per  cent,  solution, 
there  was  loss  of  sensibility  during  the  operation  ;  but  in  one 
or  two  minutes  afterwards  the  patient  became  pallid  and  cold, 
with  intermittent  pulse  ;  in  three  hours  he  vomited  and  felt 
"very  bad"  during  the  day.  He  was  well  on  the  day  after. 
Although  numerous  cases  have  been  recorded  in  which  single- 
grain  doses,  administered  in  the  most  active  mode,  sub- 
cutaneous injection,  have  produced  giddiness  and  fainting, 
lasting  from  a  few  minutes  to  a  few  hours,  yet  half -grain 
doses  seem  to  possess  much  influence  for  good,  without,  as  it 
seems  so  far,  being  attended  with  any  of  the  dangerous  or 
alarming  symptoms  so  frequently  placed  on  record  ;  one  case 
of  old  and  obstinate  facial  neuralgia  having  been  not  only 
relieved,  but  cured,  by  the  occasional  injection  of  half  a  grain 
of  the  alkaloid. 

Wolfler  found  that  an  injection  of  about  3  grains  of  a  5 
per  cent,  solution  produced  within  two  or  three  minutes  an 
anaesthetic  condition  lasting  for  twenty  to  twenty-five  minutes. 
]N^eedles  introduced  into  the  skin  to  a  depth  of  3  centimetres 
were  not  felt.  Though  not  meeting  himself  with  any  accident, 
he  advises,  nevertheless,  caution  in  the  use  of  cocaine,  as 
Heyman  had  recently  observed  a  severe  intoxication  after 
its  application.  Cocaine  had  been  applied  by  the  brush  to 
the  larynx  of  a  boy  ten  years  old  previous  to  the  removal  of 
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papillomata,  whereupon  a  state  of  apathy  set  in  which  lasted 
for  five  hours.  (Dr.  Gaye  Russell,  Edin.  Journ.^  November, 
p.  455.) 

Dr.  Ramsden  Wood,  of  Sydney  (Stanmore),  reports  these 
symptoms  after  an  injection  of  4  minims  of  a  20  per  cent 
solution  of  cocaine : — '•  Within  five  minutes  he  became  restless 
and  inclined  to  vomit ;  he  then  began  to  feel  a  sensation  of 
pins  and  needles  in  the  left  hand  and  arm,  which  rapidly 
extended  to  the  right  side.  This  was  speedily  followed  by 
contraction  and  rigidity  of  the  fingers,  arms,  and  legs ;  there 
was  also  a  tendency  to  opisthotonos.  His  pulse  became 
exceedingly  rapid  and  feeble,  his  face  livid,  and  the  muscles 
of  his  mouth  and  cheeks  strongly  contracted.  His  respirations 
were  short  and  convulsive,  his  feet  and  hands  very  shortly 
became  cold,  and  a  profuse  perspiration  broke  out  on  his  head 
and  face.  I  first  gave  him  half  a  tumbler  of  brandy,  followed 
at  short  intervals  by  di^achm  doses  of  Sp:  Ammon:  Arom:,  and 
applied  strong  mustard  over  the  cardiac  region,  and  used 
friction  to  the  upper  and  lower  extremities  ;  at  the  same 
time  I  let  him  inhale  a  few  drops  of  chloroform  to  try  to 
check  the  spasmodic  contractions.  After  continuing  these 
remedies  for  nearly  an  hour  the  pulse  began  to  improve,  the 
colour  to  return  to  the  face,  and  the  rigidity  of  the  muscles 
lessened,  but  returned  again  immediately  I  stopped  the 
friction.  At  the  end  of  two  hours  he  improved  more  i^apidly, 
but  felt  somewhat  drowsy,  and  it  was  not  until  four  or  five 
hours  that  all  the  symptoms  had  subsided.  On  questioning 
him  afterwards  regarding  his  sensations  he  told  me  that, 
although  he  was  unable  to  speak  coherently,  he  knew  all  that 
was  passing,  and  it  was  not  until  he  felt  the  abdominal 
m.uscles  becoming  rigid  that  he  felt  anxious,  for  then  he 
thought  he  was  dying,  and  a  sensation  of  suffocation  came 
over  him."      {Australian  Med.  Gaz.,  August,  p.  276.) 

It  will  be  seen  that  this  dose  was  only  '8  grain,  slightly 
more  than  |  grain  of  cocaine. 

Mr.  Browne-Mason  said  :  Dr.  Cunningham  would  appear  to 
have  been  particularly  unfortunate  in  his  experience  of  cocaine 
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after  injection,  as  shown  in  the  tabulated  cases  published  in  the 
Society's  Transactions  for  May  (pp.  212-3).  As  one  who  had 
used  cocaine  on  from  eighty  to  a  hundred  occasions,  he  was 
gratified  in  being  able  to  say  he  had  not  met  with  any  such 
unfortunate  cases  as  those  narrated  by  Dr.  Cunningham.  He 
was  induced  to  take  notes  of  his  cases  by  reading  Dr. 
Cunningham's  communication,  and  by  the  inquiry  form  sent 
out  by  the  Society  requesting  individual  experience  ;  but  of  a 
long  series  of  unreported  cases,  he  could  only  associate  one 
with  any  marked  toxic  effects.  The  patient  was  a  lady,  w'ho 
had  been  forbidden  by  her  medical  attendant  to  take  any 
form  of  general  anaesthetic.  He  injected  1  grain  of  cocaine 
(hydrochlorate)  dissolved  in  5  minims  of  water,  and  ex- 
tracted a  bicuspid  from  the  upper  jaw  which  had  given  rise 
to  alveolar  abscess.  After  the  operation  the  patient  remained 
in  a  faint  condition  for  some  ten  minutes,  but  he  had  seen 
this  lady  in  quite  a  similar  condition  upon  a  previous  occasion 
when  he  had  operated  upon  her  without  any  anagsthetic  being 
employed. 

In  another  instance  he  removed  for  a  medical  friend  the 
roots  of  a  lower  wisdom  tooth,  standing  by  itself.  This  was 
a  very  successful  case,  as  the  injection  of  1  grain  enabled 
him  to  divide  the  roots  and  extract  both  fangs  by  means  of 
an  elevator.  In  spite  of  the  fact  that  this  operation  was 
necessarily  prolonged,  the  patient,  who  as  a  surgeon  naturally 
noticed  keenly  the  effects  of  the  drug,  declared  he  felt  no 
pain. 

Referring  to  the  cases  (pp.  lOa  and  lOh)  he  had  placed 
before  the  Society  at  the  present  meeting,  he  said,  an  analysis 
would  show  that  of  twenty  cases,  thirteen  were  unquestion- 
ably successful,  while  six  were  successful  in  a  less  degree, 
the  patient  experiencing  slight  pain. 

In  the  case  numbered  2  there  was  entire  absence  of  anaes- 
thesia, the  operation  being  as  painful  as  if  no  anaesthetic  had 
been  used.  In  this  case  there  was  loss  of  sensation  about  the 
superficial  area  of  the  tooth,  and  the  corresponding  region  of 
gum.  The  injection  was  only  ^  grain.  Out  of  twenty  cases 
only  one  showed  subjective  phenomena:  in  this  a  slight  feeling 
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Remarks  on  Pulse. 


VIII.  Mrs.  F.  .. 


?  and  bicuspicla  injui'ed 


Left  upper  second  bicuspid,  inflammation 
of  gum  with  periodontitia. 


Right  upper  first  molar,  crown  gone, 
fistulous  opening,  discharging  freely 
into  palate. 


Lower  first  bicuspid,  teeth  at  back  re- 
moved some  years  preTJously,  root  very 
long  and  stiff  to  remoTe. 


Irritation  from  suppurating  stumps  of 
first  upper  molar. 


Irritation  from  suppurating  stumps  of 
upper  first  and  second  bicuspids  right 


Extraction  eight  minutes  after  injectic 


Estraction  eight  minutes  after  injection 


Division  of  fangs  and  extraction  of  three 
roots  eight  minutes  after  injection. 


Entire  failure  of  any  ansesthesia,  al- 
though there  was  loss  of  sensation 
about  the  area  of  the  tooth  and  lip 
coiTesponding  thereto. 

Anaesthesia  perfect,  no  pain  at  [  all. 
Patient  declares  she  will  never  have 
another  esti-action  without  it. 


Very  slight  sensation.  Patient  was 
conscious  of  a  painless  puU;  she  would 
recommend  it  to  any  one  as  very  eatis- 
factoi-y. 

No  pain,  as  satisfactory  as  above.  Patient 
saya  she  shall  never  mind  tooth-extrac- 
tion again. 


Removal  of  roots  eight  minutes  after 
injection. 


Rather  painful,  but  she  would  not 
another  time  submit  to  the  eiimc 
operation  without  cocaine. 


No  pain ;  patient 
she  was  rather 


t  membrane  of  first ' 


Removal   of  tooth  eight  minutes  after 
injection. 


At  time  of  injection,  70 ;  rose  in 
eight  minutes  to  120,  in  twenty 
minutes  fell  to  90. 

At  time  of  injection,  80;  rose  in 
eight  minutes  to  110,  twenty-five 
minutes  after  injection  still  110. 


At  time  o£  injection,  SO;  rose  to 
105  in  eight  minutes,  90  in  twenty 
minutes. 

At  time  of  injection,  90;  rose  in 
ten  minutes  to  120,  dropped  to 
105  in  twenty  minutes. 

At  time  of  injection,  90  (patient 
somewhat  flurried) ;  pulse  rose  to 


At  time  of  injection,  72 ;  in  nine 
minutes  to  115,  in  twenty  minutes 


1  ten  minutes  to  110 


Slight  crying 

Some  tingling  in  limbs 


None  observed 


,  Slight  arrest  of  salivary 
secretions,  slight  trem- 
bling of  the  hands. 

Less  ai'rest  of  salivary 
secretion  than  on  previous 

Patient    noticed  a  slight 

trepidation  of  limbs,  but 

said    she    felt   equal  to 

I     doing    what   lay   before 

!    her  in  the  way  of  buai- 

I  Less  trepidation  of  limbs 
than  on  previous  day. 


Patient  expressed  elatior 
and  extreme  happiness 
readiness  to  meet  largt 
operation  if  necessary  i 
some  loquacity. 


Patient  just  recovering  from  severe  car- 
riage accident  ten  weets  previous,  still 
veiy  weak. 

Patient  strong,  in  robust  health. 


In  usual  health — well  a 


Ditto,  ditto.  {Patient  says  that  on  the 
fifth  after  the  operation,  she  felt  a 
desire  to  rest  and  lie  down,  which  she 
did  for  one  hour ;  supposes  she  would 
have  felt  the  same  without  the  drug 
injected.) 


After  the  operation  patient  almost  felt 
stronger  than  on  taking  her  seat  in  the 
chair.  She  complained  of  weakness  on 
entering  the  room.  She  had  imdergone 
two  gold  stoppings  before  the  cocaine 
injection,  at  the  same  sitting. 
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Xrv.  Mrs.  W. . 
XV.  Miss  D.    . 


XTII.  Miss  M. 


Conditions  of  Operation  Field. 


Abscess  of  alveolus 


Inflammation  of  dental  membrane 
Tooth  mucli  bi'oten  down  and  pulp  i 


Periodontal  inflammation  very  acute 


Abscess,  two  stumps,  inucli  inflammation 


Abscess,  carious  second  molar 


Tooth  given  much  pain  from  periodonti- 
tis, inflammation  extending  to  orbit. 


Removal  of  lower  bicuspid  eight  minutes 
after  injection  j  tooth  broke,  the 
operation  for  removal  of  the  fang  con- 
tinued about  five  minutes. 

Removal  of  living  pulp  by  Donaldson's 
bristle  and  drilling  nerve  canal  eight 
minutes  after  injection. 


Removal  of  stumps  of  two  lower  bicus- 
pids on  one  side  of  mouth  ten  minutes 
after  injection. 


Removal  of  tooth  ten  minutes  after  i 


A  twinge  of  pain  any  c 


No  pa 


Remarks  on  FuIbe 


72,  intermittent  every  fifteenth  beat ; 
twenty  minntea  after  injection,  84, 
intermittent  every  fifteenth  beat. 


Not  painless,  but 

It  on  previous  ^^.^.^^w^  ,    ..^  ^- 

idergo  tooth-extraction  again  without 


Felt  the  starting  of  the  palatine  fang 
very  slightly,  but  felt  nothing  of  the 
giving  way  of  the  buccal  roots. 


Some  pain,  but  seizure  of  tooth  not  felt ; 
patient  very  satisfied  with  result. 


No  pain.  Prefers  cocnine  to 
oxide,  which  she  Iiad  inlinled 
previous 


)0  on  injection;  rose  to  130  in 
fifteen  minutes,  fell  to  100  in  thirty 
minutes. 


30  on  injection;  rose  to  100  in 
fifteen  minutes;  caused  the  pulse, 
previously  very  weak,  to  increase 
in  volume  ;  100  after  twenty-five 
minutes. 


A  slight  feeling  of  ap- 
proaching faintness, 
which  passed  in  a  very 
short  pei'iod,  a  feeling  of 
requiring  more  air. 


G-eneral  hilarity,  as  if  tb.^ 
patient  had  taken  a 
couple  of  glasses  of  cham- 


Considerable  excitement, 
very  loquacious,  some 
hysteria ;  a  feeling  of 
having  taken  stimulants. 


Patient  confined  about  five-and-a-half 
months  previous,  still  not  strong;  bad 
been  much  punished  by  previous  treat- 
ment of  tooth  by  injudicious  stopping 
an  inflamed  pulp  ;  was  highly  nervous; 
operation  performed  underrubber-dam, 

Patient  under  rubber-dam ;  practises  as 

surgeon. 


Patient  excitable  and  very  r 


Patient  very  nervous  before  commencing, 
lience  the  high  rate  of  pulse  before  the 
injection.  I  should  ascribe  the  faint- 
ness noted  as  much  to  the  effect  of  fear 
as  to  the  effect  of  the  drug. 

On  removal,  found  sac  containing  pus 
attached  to  the  palate  root;  to  this, 
doubtless,  may  be  attributed  the  sUght 
amount  of  pain  felt. 


The  oblique  ridge  outside  the  alveolus 
was  so  prominent  I  could  not  introduce 
the  syringe  near  the  part  to  be  operated 
on.  80  had  to  be  content  with  injection 
on  one  side  only. 

Patient  in  state  of  extreme  fear  and 
excitement  before  the  injection ;  was 
naturally  nervous,  and  said  she  almost 
fiiinted  before  she  arrived  at  the  house. 
She  suffers  from  nervous 
and  had  one  when  she  arrived. 
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of  approaching  faintness  occun-ed,  which  passed  off  in  a  short 
-while,  and  this  was  described  by  the  patient  as  a  sensation  of 
"  wanting  more  air."  As  this  person  was  in  a  highly  nervous 
state  before  the  injection,  the  pulse  being  as  rapid  as  120 
per  minute,  the  effects  described  might,  in  his  judgment, 
be  accounted  for  by  other  causes  rather  than  the  injection 
of  the  drug.  Objective  phenomena  were  observed  in  eight 
cases,  and  consisted  of  a  slight  crying,  and  trepidation  of 
the  limbs,  and  arrest  of  the  salivary  secretion.  The  mental 
changes  were  remarkable  only  in  four  cases,  and  consisted  of 
loquacity,  hilarity,  a  readiness  to  undergo  prolonged  opera- 
tions if  necessary,  and  a  feeling  as  if  alcoholic  stimulants  had 
been  taken.  The  observations  made  upon  the  pulse  rate 
showed  an  acceleration  varying  from  10  to  50  beats  per  minute  ; 
in  one  case  only,  no  alteration  in  the  pulse  rate  occurred  after 
injection.  With  the  exception  of  the  case  quoted  above, 
in  which  ^  grain  was  used,  all  the  injections  consisted  of 
1  grain  dissolved  in  5  minims  of  water,  and  were  introduced 
half  on  the  outer,  and  half  on  the  inner  side  of  the  alveolus. 
His  plan  is  to  keep  the  drug  in  tubes  holding  the  precise 
dose,  and  to  make  the  solution  fresh  and  fresh  each  time  it  is 
required.  In  conclusion,  he  said  that  his  experience  had  been 
that  of  Mr.  Hern,  when  that  gentleman  said, "  Cocaine,  although 
not  all  that  could  be  wished,  is  yet  one  of  the  most  powerful 
local  anaesthetics  which  have  been  introduced  to  the  profes- 
sion of  late  years,  and  is  a  valuable  and  material  addition  to 
the  dental  pharmacopeia." 

Mr.  Henri  Weiss  said  he  had  employed  cocaine  in  between 
thirty  and  forty  cases,  noting  the  results.  Using  a  10  per 
cent,  aqueous  solution  of  Howard's  hydrochlorate  of  cocaine  he 
found  10  minims  injected  into  the  gums  produced  perfect 
local  anaesthesia,  except  in  cases  in  which  periosteal  trouble 
existed.  He  had  met  with  only  two  cases  in  which  any 
unpleasant  manifestations  occurred.  In  one,  after  injec- 
tion of  10  minims  of  an  aqueous  10  per  cent,  solution  into 
the  gum  of  a  rather  nervous  man,  he  left  the  room,  and  upon 
his  return  the  patient  complained  of  symptoms  resembling 
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the  "aara"  of  epilepsy.  He  pooh-poohed  these  symptoms 
and  proceeded  to  operate,  and  no  ill  effects  followed.  In  his 
second  case  he  was  anxious  to  fix  a  Richmond  crown,  and  as 
previous  manipulation  had  rendered  the  gum  tender  he  injected 
cocaine.  The  patient,  a  young  lady,  complained  of  feeling 
faint;  upon  closing  her  eyes  this  passed  off.  After  three 
minutes  she  felt  better,  but  still  giddy  when  her  eyes  were  open. 
After  ten  minutes  she  expressed  herself  as  being  quite  well. 
His  experience  led  him  to  the  fact  that,  in  many  instances,  we 
meet  with  so-called  constitutional  effects,  which  are  frequently 
very  distressing,  but  such  effects,  he  believed,  are  really  due,  not 
to  the  drug,  but  to  a  species  of  hysteria  called  forth  by  the 
measures  and  precaations  adopted  to  counteract  the  supposed 
symptoms.  He  thought  that  if  practitioners  would  take 
it  for  granted  that  some  slight  faintness,  and  so  on,  would 
usually  occur  after  injecting  cocaine,  and  would  take  no  notice 
of  such  symptoms,  the  patient  would  attach  no  importance  to 
them,  and  would  not  exaggerate  their  gravity  by  superadding 
hysterical  manifestations.  He  suggested  that  operative 
measures  should  be  proceeded  with,  no  regard  being  had  to 
any  such  symptoms.  For  his  own  part  he  should  continue 
the  use  of  cocaine,  and  should  be  prepared  to  meet  with 
unpleasant  symptoms,  attaching  no  importance  to  them. 

Mr.  J.  C.  Storey  said  he  had  investigated  some  fifty  cases, 
and  had  reported  these  to  the  Society  upon  the  inquiry  form 
issued  by  it.  Since  forwarding  these  he  had  paid  especial 
attention  to  the  question,  how  long  a  time  must  elapse  between 
the  injection  of  cocaine  and  the  extraction,  if  perfect  local 
anaesthesia  be  desired,  and  was  satisfied  that  from  the  com- 
mencement of  injection  (which  may  be  conducted  leisurely) 
to  the  time  of  extraction  not  less  than  six  or  seven  minutes 
must  intervene.  He  almost  uniformly  used  1  grain  of  the 
hydrochlorate,  dissolved,  at  the  time,  in  warm  water. 

Five  cases  of  especial  interest  were  worth  particular 
mention.  In  the  first  he  injected  1  grain  of  hydrochlorate  of 
cocaine,  dissolved  in  10  minims  of  water.  The  patient  was  a 
page  boy,  from  whom  he  removed  a  right  upper  molar  tooth. 
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This  was  extracted  three  minutes  after  completion  of  injec- 
tion. Slight  pain  Avas  experienced  just  as  the  forceps  were 
being  pushed  up.  At  the  same  sitting  he  extracted  the 
corresponding  tooth  upon  the  opposite  side,  but  without  the 
injection  of  cocaine,  and  the  boy  experienced  considerable 
pain,  declaring  he  would  never  have  another  tooth  out  unless 
he  had  something  to  deaden  the  pain.  There  were  no  after 
effects.  The  next  three  cases  were  those  of  girls,  aged  between 
fourteen  and  fifteen,  belonging  to  an  Orphan  Asylum.  Girls 
of  this  class  are,  he  need  hardly  remark,  very  prone  to  make 
a  good  deal  of  noise,  if  at  all  hurt.  For  the  first  of  these  he 
had  to  remove  some  right  upper  molar  stumps.  He  injected 
1  grain  in  10  minims  of  warm  water,  and  waited  five  minutes 
from  the  time  of  the  completion  of  the  injection  to  the  ex- 
traction. The  pain  was  almost  nil,  and  the  only  constitutional 
symptom  noted  was  a  slight  increase  in  the  pulse  rate.  For 
the  second  of  these  girls,  he  removed  the  first  right  upper 
molar ;  he  injected  the  same  quantity  of  cocaine,  and  allow^ed 
the  same  time  to  elapse  as  in  the  preceding  case.  Little  if 
any  pain  was  felt ;  the  girl  appeared  hardly  to  feel  the  opera- 
tion, and  revealed  no  after  constitutional  effects.  In  the  fourth 
case  he  extracted  the  first  right  upper  bicuspid,  using  the 
same  injection  and  taking  the  same  time  as  before.  No  pain 
whatever  was  experienced,  and  no  constitutional  symptoms 
appeared — indeed,  the  girl  remarked  she  'Svould  not  mind 
having  another  tooth  taken  out  like  that."  The  fifth  case 
was  that  of  a  medical  man  to  whom  he  administered  y^^  of  a 
grain  of  the  hydrochlorate  of  cocaine,  after  painting  the 
gum  with  solution  (1  per  cent.)  of  cocaine.  He  extracted 
6^  minutes  after  injection.  The  patient,  who  was  thirty-six 
years  old,  felt  no  pain  at  the  time  of  the  injection,  but  about 
the  time  of  the  extraction  was  evidently  experiencing  con- 
siderable stimulating  effect,  as  he,  although  previously  nervous 
and  fearful  of  the  extraction,  now  became  careless  of  pain  and 
anxious  for  the  operation,  that  he  might  observe  the  effects 
of  the  drug.  This  patient  noted  a  feeling  of  fulness  and  heat 
in  the  region  of  the  medulla  oblongata  and  down  the  spinal 
cord,  and  five  minutes  later,  similar  sensations  were  present 
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over  the  precordial  region.  In  half-an-hour  a  gradual  return 
to  his  normal  condition  occurred.  He  spoke  of  a  sensation  of 
numbness  in  the  upper  lip  and  the  left  side  of  his  face.  This 
patient  was  an  extremely  temperate  man ;  the  parts  were 
rendered  more  sensitive  by  the  presence  of  an  alveolar  abscess 
about  the  tooth — the  left  upper  anterior  bicuspid. 

Mr.  Boyd  Wallis  said,  it  was  now  fully  ascertained  that 
the  salts  of  cocaine  w^ere  subject  to  impurities,  and  that 
various  samples  differed  very  materially  in  the  amount  of 
deleterious  matter  present.  A  body  Hygrin,  which  was  fre- 
quently if  not  always  found  in  samples  of  the  hydrochlorate  of 
cocaine,  possessed  no  anaesthetic  properties,  but  was  not  devoid 
of  injurious  qualities,  and  was  distinctly  irritating.  He  had 
tested  the  various  preparations  of  cocaine  upon  himself,  to  the 
extent  of  some  30  grains  by  injection,  and  5  grains  at  one 
dose  internally,  and  although  some  of  them  contained  impuri- 
ties, no  unpleasant  symptoms  ensued.  He  was  anxious  to 
know  whether  the  pure  alkaloid,  rather  than  its  salts,  had  been 
employed  ;  he  had  called  attention  some  months  ago  to  the 
value  of  the  alkaloid  for  dental  purposes,  and  now  wished  to 
suggest  that  its  solution  in  ether  would  be  advantageous,  both 
because  the  ether  might  antidote  the  depressant  action  of  the 
alkaloid  upon  the  heart,  and  also  because  it  was  a  perfect 
solvent  for  the  alkaloid.  Although  it  was  true  that  the 
alkaloid  of  coca  took  longer  to  act  than  the  more  soluble 
salts,  yet  he  believed  its  greater  safety,  when  administered  in 
combination  with  ether,  and  the  fact  of  the  anaesthesia  pro- 
duced by  it,  being  more  permanent,  fully  counterbalanced 
this  drawback.  His  experience  with  the  ether  and  alkaloid 
combination  had  been  too  limited  for  him  to  speak  with 
absolute  confidence,  but  thus  far  the  results  had  been  highly 
satisfactory.  As  others  were  waiting  to  speak  on  this  ques- 
tion, he  would  not  detain  the  Society  by  going  into  details  of 
cases,  but  content  himself  by  calling  attention  to  the  speci- 
mens which  he  now  exhibited  of  the  coca  leaf — crude  cocaine 
as  imported  ;  the  pure  alkaloid,  and  its  several  salts  ;  together 
with  the  amorphous  substance  known  as  '*  Hygrin,"  a  liquid 
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alkaloid  from  tlie  coca  leaf,  and  found  in  the  mother  liquors 
after  the  extraction  of  cocaine ;  it  had  an  alkaline  reaction, 
and  combined  readily  with  acids  to  form  saturated  compounds 
(salts) ;  it  was  extremely  irritating,  and  the  non-crystallization 
of  the  salts  was  due  to  an  admixture  of  hygrin. 

Me.  D.  Browning  said  he  had  two  cases  which  might  interest 
the  Society.  One  was  the  extraction  of  the  right  upper  canine. 
He  injected  2  minims  of  a  15  per  cent,  solution  of  hydrochlorate 
of  cocaine  on  the  buccal  and  2  minims  on  the  palatal  surface 
of  the  gum,  and  these  injections  acted  perfectly,  and  he  ex- 
tracted the  tooth  without  the  patient  experiencing  the  slightest 
pain.  The  patient,  however,  felt  very  giddy,  and  this  persisted 
for  an  hour,  after  which  time  she  left  the  surgery  and  pro- 
ceeded home.  On  her  road  to  her  own  house  she  had  a  return 
of  this  vertigo,  and  had  to  stop  several  times  to  collect  herself. 
The  next  day  she  found  herself  partially  paralysed,  and  was 
unable  to  lift  with  the  arm,  or  to  move  the  leg  upon  the  side 
of  the  injection.  These  disagreeable  symptoms  lasted  forty- 
eight  hours.  In  the  other  case  he  had  to  extract  a  left  upper 
wisdom  tooth,  and  for  this  purpose  he  injected  6  minims 
of  a  15  per  cent,  solution  of  hydrochlorate  of  cocaine,  and 
perfect  local  anaesthesia  resulted.  Having  to  remove  the 
corresponding  tooth  on  the  other  side  he  injected  the  same 
quantity  of  cocaine,  but  no  anaesthesia  followed.  He  post- 
poned the  operation  for  a  week  and  then  repeated  the  in- 
jection, but  without  result.  A  second  injection  of  6  minims 
also  failed,  except  in  so  far  as  a  small  patch  of  anaesthesia 
was  found  in  the  lip.  N'o  constitutional  effects  followed  this 
treatment.  He  might  mention  that  there  had  been  an  abscess 
at  the  root  of  the  tooth  previously  to  the  injection. 

Mr.  Yixcext  Cotterell  had  since  July  last  employed  cocaine 
in  sixty-eight  cases,  extracting  nnder  its  use  some  hundred 
and  fourteen  teeth  and  stumps,  and  had  not  had  one,  what 
he  considered,  bad  case.  He  had  observed  various  symptoms 
which  his  experience  had  led  hina  to  attribute  to  fear  rather 
than  to  the  effects  of  the  drug.  He  believed  many  of  the 
cases  which  had  been  related  in  which  untoward  symptoms 
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had  followed  the  injections  of  cocaine,  shonld  really  be 
accounted  for  by  his  theory  of  fear.  He  usually  employed 
a  10  per  cent,  aqueous  solution  of  hydrochlorate  of  cocaine, 
injecting  from  4  to  15  minims,  according  to  the  character 
of  the  tooth.  Eighteen  months  ago  he  had  to  extract  a  lower 
wisdom  tooth  for  a  patient  who  told  him  her  heart  was  bad, 
and  that  she  had  had  a  very  severe  affection  of  the  heart 
some  time  previously.  After  the  injection  of  cocaine  this 
patient's  breathing  became  very  hampered,  but  upon  her  in- 
haling some  nitrite  of  amyl  she  improved.  He  discovered 
subsequently  that  the  patient  suifered  from  angina  pectoris. 
As  a  rule  he  found  cocaine  produced  satisfactory  local 
anaesthesia;  in  two  cases  in  operating  upon  children  he  met 
with  complaints  of  pain,  but  as  children  are  prone  to  express 
emotions  even  when  not  really  hurt,  and  as  he  had  passed  up 
his  probe  by  the  side  of  the  teeth  for  a  distance  of  from  ^  to 
^  an  inch  without  any  expression  of  pain,  he  doubted  whether 
any  real  pain  was  felt.  He  believed  most  of  the  so-called 
effects  of  cocaine  were  due  to  nervousness  upon  the  part  of 
the  patient. 

Dr.  Maurice  Davis  said  that  the  symptoms  detailed  by  Mr. 
Stocken  as  having  been  revealed  by  him  (Dr.  Davis)  were 
certainly  not  due  to  nervousness  or  fear.  He  added,  in  reply 
to  a  question  from  Mr.  S.  J.  Hutchinson,  that  he  would  not 
subject  himself  to  the  risk  of  a  repetition  of  his  unpleasant 
experience.  Mr.  Hutchinson  asked  whether  Dr.  Davis  had 
recently  taken  a  meal,  or  was  aware  of  any  disturl)ing  cause 
about  the  time  of  having  the  cocaine  injected,  and  to  this  Dr. 
Davis  replied  that  the  cocaine  was  injected  some  while  before 
a  meal  in  either  case.  There  was  not  any  disturbing  cause 
at  work,  and  the  alarming  symptoms  which  supervened  were 
a  great  surprise  both  to  Mr.  Stocken  and  himself.  Anaesthesia 
was  so  far  perfect  that,  although  he  distinctly  felt  the  tooth 
extracted,  he  yet  experienced  no  pain. 

Mr.  Ashley  Gibbins  inquired  whether  the  solution  used  by 
Mr.  Stocken  was  prepared  freshly  or  some  time  previously. 
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Mr.  Stocken  replied  that  the  solution  had  been  made  two 
days  before  it  was  used. 

Mr.  Boyd  Wallis  said  that  he  thought  if  the  crystalline 
products  of  the  coca  leaf  were  used  for  making  the  solutions 
rather  than  the  amorphous  forms,  it  was  not  a  matter  of  such 
importance  whether  the  solutions  were  made  immediately  or 
some  time  before  injection,  nevertheless  he  always  made  his 
solutions  at  the  time  they  were  required. 

Mr.  Hexri  Weiss  thought  the  Society  was  discussing  the 
question  of  the  toxic  effects  of  cocaine  rather  than  its 
anaesthetic  properties.  With  regard  to  the  latter  point  he 
must  confess  himself  to  be  satisfied  with  its  pain-removing 
qualities.  To  ensure  getting  a  satisfactory  result  it  was 
necessary  to  be  sure  the  injection  entered  the  gum  and 
did  not  regurgitate,  as  it  was  likely  to  do  unless  such  a 
proceeding  was  prevented.  In  cases  where  the  membrane 
was  separated  by  inflammation  or  other  causes,  such  an 
escape  of  the  anaesthetic  was  very  liable  to  take  place,  and 
so  an  unsatisfactory  anaesthesia  was  the  result.  When  care- 
fully injected,  he  believed  good  results  were  arrived  at,  even 
when  the  periosteum  was  inflamed. 

Mr.  Walter  Coffin  remarked  that  one  point  of  interest 
connected  with  cocaine  had  not  in  his  hearing  been  men- 
tioned. It  was  that  when  heated  with  water  the  salts  of  the 
alkaloid  undergo  a  change,  becoming  converted  into  a  body 
which  rejoiced  in  a  very  long  name,  but  which  was  devoid 
of  anaesthetic  properties.  This  substance  possessed  totally 
different  chemical  properties  from  cocaine,  and  he  suggested 
that  it  was  not  impossible  that  the  habit  many  had  of 
warming  the  cocaine  and  water  in  order  to  expedite 
solution,  might  convert  more  or  less  of  the  aneesthetic  into 
the  other  and  non-anaesthetic  substarice.  In  answer  to  a 
question  put  by  Mr.  Stocken,  he  said  he  regretted  he  was 
unable  to  furnish  the  exact  figures  with  regard  to  what 
temperature  brought  about  the  change  of  which  he  had 
spoken,  but  he  believed  that  the  temperature  of  boiling 
VOL.    XX.  C 
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water  would  be  high  enoagh  to  convert  some  of  the  cocaine 
into  the  non-anaesthetic  substance. 

Dr.  George  CuxxiJfGHAM  said :  As  the  writer  of  one  of 
the  papers  which  had  led  to  this  discussion  on  the  action  of 
cocaine,  he  should  like  to  offer  a  few  remarks  in  reply  to 
some  statements  made  that  evening.  Before  doing  so,  how- 
ever, he  desired  to  call  attention  to  additional  cases  which 
were  worth  recording,  as  showing,  first,  the  effects  produced 
by  lessening  the  amount  of  the  drug  injected  ;  secondly,  the 
effects  of  repeated  doses ;  and  thirdly,  the  results  of  internal 
administration  of  the  drug  by  the  stomach. 

It  would  be  noticed  throughout  the  cases  that  he  had 
diminished  the  amount  of  the  drug  injected  to  2-|  minims  of 
the  10  per  cent,  solution,  while  the  dose  for  internal  adminis- 
tration had  been  increased.  From  the  record  of  these  cases 
it  would  seem  that  2-|-  minims,  10  per  cent,  solution — i.e., 
^  grain — by  injection,  had  a  more  active  physiological  effect 
on  the  organism  than  1  gi'ain  administered  by  the  stomach. 

On  the  other  hand,  a  consideration  of  his  cases  would  show 
that  he  had  endeavoured  to  find  out  how  far  cocaine  might 
be  of  ser^'ice  to  them  in  those  prolonged  dental  operations  in 
which  the  ordinary  ancesthetics  afforded  no  assistance. 

He  was  inclined  to  think  that  administration  by  the 
stomach  would  be  found  more  satisfactory  than  by  injection 
in  such  cases.     It  certainly  seemed  much  safer. 

It  had  been  said  that  he  was  "unfortunate  in  his  cases." 
That  might  be  true  with  regard  to  a  few  cases,  still  he  had 
no  hesitation  in  saying  that  an  increase  in  the  number  of 
minutely  recorded  observations  by  other  practitioners  would 
only  substantiate  the  conclusions  arrived  at  in  his  paper. 

Mr.  Browne-Mason,  who  regarded  him  as  particularly  un- 
fortunate, now  recorded  twenty  cases  on  a  similar  plan  to  his 
.own.  Without  having  had  an  opportunity  of  examining  them 
he  could  not  criticise  his  record  so  carefully  perhaps  as  he 
should  like  to  do.  His  statement  that  he  observed  dis- 
tinctive objective  phenomena  in  eight  out  of  twenty  cases, 
^nd  the  failure  of  the  drag  to  relieve  pain,  seemed  to  indicate 
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that  even  this  advocate  for  the  drag  did  not  make  out  a  very 
strong  case  against  his  (Dr.  Cunningham's)  observations. 
By  making  two  injections  of  his  total  quantity  of  10  minims 
10  per  cent,  solution,  he  at  least  doubled  that  loss  which 
usually  occurs  by  the  escape  of  a  part  of  the  solution  said 
to  be  injected.  Not  only  so,  but  the  tissue  being  so  dense  on 
the  inner  side  of  the  jaw  that  there  was  considerable  difficulty 
in  injecting  even  5  minims  ^*ithout  considerable  loss. 

Despite  the  precautions  which  several  gentlemen  seemed  to 
think  it  necessary  to  take  against  this  escape  of  the  solution 
into  the  mouth,  he  thought  that  it  was  of  little  moment,  and 
that  the  amount  which  escaped  was  gTeater  than  was  usually 
supposed. 

With  regard  to  Mr.  Weiss's  special  mention  of  the  relief 
afforded  to  the  pain  in  taking  hold  of  a  tooth  with  an  acutely 
inflamed  periosteum  with  the  forceps,  the  Society  would  see 
that  one  of  his  cases  seemed  the  very  antithesis  to  the  one 
mentioned  by  Mr.  Weiss, 

It  was,  he  thought,  interesting  to  notice  how  the  advocates 
for  the  use  of  the  drug  by  injection  seemed  reluctant  to  recog- 
nise its  toxic  effects.  For  instance,  Mr.  Weiss  attributed  these 
symptoms  to  the  direct  encouragement  of  the  operator,  and 
even  Mr.  Cotterell,  who  had  nothing  but  successes  to  record, 
took  occasion  to  describe  such  symptoms  as  even  he  noticed, 
and  attributed  them  to  fear.  Others  again  suggested 
that  the  symptoms  were  due  to  quite  another  cause,  such  as 
dyspepsia,  or  the  presence  of  a  fraction  of  1  per  cent,  of  an 
impurity — in  fact,  to  anything  but  the  action  of  the  drug. 

With  the  record  of  experiments  which  already  existed  as  to 
the  physiological  action  of  cocaine,  it  seemed  somewhat  absuj'd 
to  persist  in  ignoring  the  knowledge  thus  acquired. 

As  an  addition  to  Mr.  Boyd  Wallis's  valuable  suggestion  of 
combining  pure  ether  with  the  cocaine,  it  might  be  noted  that 
atropine  was  said  to  be  an  antidote  to  the  toxic  effects  of 
cocaine. 

Previous  to  making  his  communication  to  this  Society,  he 
had  requested  Professor  Roy  to  suggest  a  possible  antidote 
to  its  depressent  effect,  and  he  then  recommended  a  ti-ial  of 
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atropine.  He  (Dr.  Cunningham)  had  just  learned  that  some 
one  in  Germany  had  made  practical  experiments  in  this 
direction,  and  had  found  that  animals  to  which  an  almost 
lethal  dose  has  been  administered,  might  be  resuscitated  by 
injection  of  atropine.  He  regretted  being  unable  to  give 
more  information  with  regard  to  this,  but  would  suggest 
adding  sulphate  of  atropine  tabloids  (y^o  gi'^in)  to  their 
stock  of  restoratives. 

It  would  be  noticed  that  the  majority  of  practitioners  who 
were  using  cocaine  were  doing  so  as  an  anaesthetic  for  the 
painless  extraction  of  teeth;  but  even  after  a  careful  con- 
sideration of  their  experience,  as  well  as  his  own,  he  was 
still  firmly  of  opinion  that  it  was  not  to  be  compared  with 
nitrous  oxide,  whether  regarded  as  to  its  sufficiency,  its 
safety,  or  its  certainty  of  action. 

The  objections  to  the  injection  of  cocaine  consisted,  firstly, 
in  its  frequent  failure  to  promote  the  necessary  ancesthesia, 
and  secondly,  in  the  certainty  that  it  was  a  possible  source 
of  considerable  danger,  without  there  being  any  means  at 
disposal  whereby  to  distinguish  such  cases  from  those  where 
the  drug  might  be  taken  with  apparent  impunity. 


Report  of  Cases  by  Dr.  George  Cunningham,  Cambridge. 


Case  No.  28. —  W.  B.  A.,  age  21,  same  subject  as  in  Cases  25 
and  26  (see  Paper,  Vol.  XIX ,  p.  184).  Two  separate 
injections  of  5  minims  10  per  cent,  solution  of  cocaine  hydro- 
chlorate  (carholised  2  per  cent.). 


P.M. 

PULSE. 

4.22 

70 

4.40 

•  • 

Injected  5  minims  cocaine  hydroclorate  into  right  fore- 
arm. 

4.42 

84 

4.  4  i 

76 

4.4G 

•  • 

"  Lightheadedness  " — shaky  hand — no  muscular  eon- 
tractions. 

DISCUSSION   UPON   COCAINE. 


21 


P.M. 

PULSE. 

4.51 

80 

4.  55 

78 

4.57 

4.58 

78 

5.  0 

82 

5.  5 

80 

5.10 

80 

5.15 

80 

5.20 

84 

5.24 

96 

5.30 

96 

5.34 

5.37 

100 

5.40 

88 

5.52 

80 

5.56 

•  • 

6.  2 

74 

6.15 

76 

Mouth  dry — saliva  arrested. 
Tingling  of  fingers  in  left  hand  more  than  right. 
Mouth  still  very  dry. 

Second  injection,  5  minims  cocaine  hydrochlorate  into 
right  fore-arm  in  a  different  place. 

Spontaneous  muscular  contractions — flexors  of  left 
hand,  then  right  hand,  but  more  marked — followed 
by  spontaneous  muscular  contractions,  extensors  of 
left  liand  more  than  right. 

Spontaneous  contraction  of  erectores  spinse. 

Patient  feels  mouth  very  dry,  "  as  after  running  a 
mile  " — abdominal  muscular  contractions,  passed 
quickly — dilated  pupil,  long  continued. 


Eestless  (seat  and  legs),  passed  quickly — arms  quiet  on 
arm-rests,  never  moved — ordinai'ily  he  is  always 
moving  them  about. 

Deep  and  long  inspirations. 

Kespiration  17. 

Respiration  quiet — superficial. 

Mouth  dry — lips  dry — hands  tingling — left  hand  cold 
— cannot  concentrate  mind — if  he  tries  to  think  of 
anything,  his  mind  wanders — hands  cold,  stiff,  blue 
— respii-ation  very  superficial— spontaneous  contrac- 
tion of  erectores  spinse — dilated  pupil. 

Cup  of  Coffee.  In  two  minutes  patient  says,  "  Effects 
are  all  gone." 

Hands  as  an  indication,  no  stiffness — not  so  cold,  and 
normal  colour— pupils  still  dilated. 

Two  small  swellings  (size  of  a  pigeon's  egg)  in  region 
of   the   two   injected   parts — still    insensitive    (test, 
pulling  the  hairs  on  the  part  injected). 
Remarks. — Note    differences.      No    tremors    which 

last  time  with  one  dose  were  sufficient  to  interfere  with 

quiet  progress  of  operation.     Restless  stage  much  less 

marked.     Laboured   respii'ation   was   a   new  incident. 

Patient  says  he  would  prefer  one  dose  of  1  grain  rather 

than  two  ^ -grain  doses,  as  the  general  feeling  was  not 

so  pleasurable. 

The  tooth  was  sensitive  to  pressure  throughout  the 

operation. 
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W.  B.  A.,  same  subject.     Two  separate  injections  of  2|  minims 
10  per  cent,  solution  cocaine  hydrochl orate. 


P.M. 


4.35 

72 

4.40 

80 

4.45 

82 

4.50 

82 

5.55 

80 

5.   0 

78-80 

5.   2 

•  • 

5.   4 

•  • 

5.10 

82 

5.20 

82 

5.30 

78 

5.34 

84 

5.40 

82 

5.50 

76 

6.   0 

72 

PULSE. 


Injected  2^  minims  cocaine  hvdroclilorate. 
Mouth  dry — saliva  arrested. 

Patient  complains  mouth  and  lips  very  dry. 
Patient   notices  cold  in   left   hand — left   hand   much 
colder  than  right. 

Second  injection,  2^  minims  cocaine  hydroclilorate, 
same  place. 

Conti'action  of  erectores  spina? — bleeding  from  injecting 
point. 

Patient  feels  coldness  in  both  hands.  This  sensation 
more  intense  than  on  previous  occasions.  Spinal  mus- 
cular contractions  gone.  Both  hands  cold — fingers 
slightly  closing — left  hand  much  more  marked. 


Extensor  cramps  in  hands,  lasting  three  minutes. 


Remarks. — Patient  felt  conscious  of  no  mental  effects, 
but  a  sensation  of  coldness— nothing  unpleasant,  but 
he  missed  the  distinctly  pleasui*able  efl'ects  of  previous 
administrations. 


W.  B.  A.,  same  subject.     1  grain  of  cocaine  Jiydrochlorate   ad- 
ministered internally  in  the  form  of  a  syrup. 


A.M. 

PTJLSE. 

11.12 

80 

11.14 

. , 

1  grain  cocaine  hydrochlorate  syrup  administered. 

11.16 

100 

11.20 

80-90 

Pulse  irregidar. 

11.21 

88 

11.32 

70 

Slight  dryness  in  mouth. 

11.45 

70-68 

Ohjeciive  phenomena. — None  observed. 

Subjective  phenomena. — Patient  observed  no  effects 
at  all  beyond  dryness  of  the  mouth.  "  I  might  as  well 
not  have  had  anything." 
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Case  No.  29. — Miss  C,  age  30,  delicate  nervous  subject.  6.Y.87. 
Two  separate  injections  of  2\  minims  of  10  per  cent,  solution 
of  cocaine  Jiydrochlorate  {carholised  '^t  per  cent.). 


A.M. 

PULSE. 

11.50 

82 

11.53 

, , 

11.  55 

84 

11.56 

100 

11.58 

106 

P.M. 

12.  1 

126 

12.  7 

100 

12.10 

92 

12.28 

88 

12.33 

, , 

12.35 

92 

12.40 

94 

1.15 

90 

Injection,  2|  minims. 

Previous  slight  pain  in  upper  left  jaw  disappeared. 

Feels   sleepy   and   drowsy — inyoluntary  twitching   of 

eyelids  for  over  five  minutes — speech  indistinct. 
Slight  faintness  for  three  to  four  minutes. 
Still  drowsy. 


Second  injection  of  21  minims  (rather  uncertain). 

Yery  shght  drowsiness. 

MemarTcs. — The  first  injection  led  to  pleasurable 
sensations — the  second  to  none  whatever.  "I  wouldn't 
care  to  take  it  again."  After  effect — a  bad  headache 
(possibly  a  mere  coincidence). 


Miss  C,  same  subject.     17.V.87.     Injection  of  2-J  minims  of 
10  per  cent,  solution  of  cocaine  hydrochlorate. 


P.M. 

prxsE. 

2.50 

112 

2.55 

116 

2.59 

122 

3.  3 

120 

3.  5 

108 

3.13 

100 

3.20 

94 

Injection  of  2^  minims. 

Drowsiness — deep  inspirations — involuntary  twitching 

of  eyelids. 
Lanced    abscess — inspirations     less     deep — trembling 

hands. 


HemarTcs. — The  pain  of  opening  the  abscess  was  felt, 
but  not  acutely.  Later  on  injection  of  mercuric  chloride 
(1  per  cent.)  caused  pain.  The  patient  remarked  on 
the  absence  of  uncomfortable  sensations  present  on  the 
former  occasion.  "  I  won't  mind  taking  it  again." — 
Success. 
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Miss  C,  same  subject.     20. V.87.     Injection  of  5  minims  of  10  per 
ce7it.  solution  of  cocaine  hydrochlorate  (carbolised  2  per  cent.). 


A.M. 

PULSE. 

• 

10.25 

84 

10v35 
10.39 
10.44 

136 
122 

Injection  of  5  minims. 

Deep  inspirations  and  sighing. 

10.50 
10.55 

112 

100 

Eespiration  quieter — tremors  of  the  hands. 

11.    5 

88 

11.30 

82 

Success. 

Miss  C,  same  subject.  1.VI.87.  Injection  of  2\  minims  of 
10  per  cent,  solution  of  cocaine  hydrochlorate  for  the  excava- 
tio7i  of  cavity  in  left  upper  first  bicuspid  and  adjusting  gold 
band  to  the  adjacent  canine. 


A.M. 

PTJLSE. 

11.10 

8i 

11.20 

, , 

11.27 

110 

11.30 

92 

Injection  of  2|  minims  (more  or  less). 
Characteristic  respiration. 

RemarJcs. — Patient  felt  no  drowsiness  and  little  pain, 
if  any  ;  but  the  operation  was  not  of  a  painful  nature. 
Success. 


Case  30. — Miss  M.,  age  25,  weak  delicate  subject.  19.y.87. 
Injection  of  2\  minims  of  10  per  cent,  solution  cocaine 
hydrochlorate  for  jilling  the  left  upper  bicuspid;  gum,  ^c, 
inflamed  and  tender  from  rubber  wedge.  Applied  rubber- 
dam  with  ligatures  (non-sensitive  dentine). 


P.M. 

PULSE. 

12.    0 

78 

12.10 

, , 

12.11 

80 

12.25 

82 

1.    0 

80 

Injected  2^  minims  cocaine  hydrochlorate. 


Objective  phenomena. — None  observed. 

Subjective  phenomena. — Patient  felt  nerved  up  to  any- 
thing— "  Of  course  I  felt  pain  of  the  wedging,  «tc.,  but 
did  not  seem  to  care."  Patient  felt  sliaky  and  unnerved 
from  the  other  day,  but  now  after  the  operation  feels 
braced  and  set  up. 

A  success. 
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Miss  M.,  same  subject.     24.V.87.     Injection  as  before. 


P.M. 

PULSE. 

2.20 

90 

2.21 

•  • 

Injected  2j  minims    cocaine    hydroclilorate  below   the 
right  lower  second  bicuspid.     Patient  felt  faint  for  five 
to  ten  minutes. 

2.25 

.  . 

Pallor — respiration  deep  and  characteristic — decrease  of 

2.32 

88 

salivary  secretion. 

3.    5 

96 

3.10 

92 

4.10 

Operation  fiuished. 

Objective  phenomena  as  above. 

Subjective  phenomena. — Patient  felt  putting  on  clamp 
— cavity  sensitive,  but  still  quite  bearable — more  noticeable 
on  left  side. 

A  success. 

Miss  M.,  same  subject.     27.V.87.     Injection  as  before. 


A.M. 

PULSE, 

10.27 

76 

10.33 

10.36 

88 

10.45 

104 

11.   0 

100 

11.15 

88 

Injected  2\  minims  cocaine  hydrochlorate. 
Dilated  pupil. 
Patient  feels  restful. 


No  other  phenomena — success   for    first   hour,  then 
effects  passed  off. 
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Miss  M.f  same  subject.     11.VI.87.     Internal  administration  of 
■§  grain  cocaine  hydrochlorate  as  a  syrup. 


A.M. 

PULSE. 

11.54 

76-80 

11.55 

•• 

12.  0 

90 

P.M. 

12.20 

88-90 

12.25 

90-92 

12.35 

90 

12.45 

88-90 

12.47 

86 

12  50 

90 

12.53 

92 

1.  0 

90-92 

f  grain  cocaine  hydrochlorate  syrup  administered   in- 
ternally. 


Objective  phenomena. — None  observed. 
Subjective  phenomena. — Patient  felt  cold — not  so  de- 
pressed.    Would  not  know  that  she  had  had  anything. 


Case  No.  31. — Mrs.  H.,  age  about  3b,  nervous  patient  in  ^elicate 
health.  8.YIII.87.  Internal  administration  of  two  ^-grain 
doses  of  cocaine  hydrochlorate  as  a  syrup. 


P.M. 


2.30 
3.    5 

3.10 
3.12 


3.16 

3.30 
3.38 
4.  8 
5.30 


PULSE. 


80 
100 

104 


110 

100 
104 

86-88 


In  warm  room  on  a  hot  day. 

i  grain  cocaine  hydrochlorate  in  syrup  administered  in 
the  reception-room.     (Patient's  own  observation.) 

^  grain  cocaine  hydrochlorate  syrup  again  administered 
in  the  surgery.  Patient  coughing,  apparently  from 
quick  swallowing. 

Eenewed  coughing  on  applying  the  rubber-dam  and 
daring  the  operation. 

Irritability  of  larynx  less. 


Operation  completed,  viz.:  treatment  and  filling  of  nerve 

canals,  followed  by  the  permanent  filHng  of  crown  of 

left  unper  first  bicuspid  with  gold. 

Objevzive  phenomena. — Dilated  pupil — salivary  flow 
arrested — no  need  of  saliva-ejector,  though  in  previous 
operations  the  flow  was  always  most  excessive. 

Subjectioe  phenomena. — Patient  felt  distinct  effects, 
"  Like  a  glass  of  wine."  "  No  dread  of  the  dental  en- 
gine." Patient  altogether  stronger,  and  did  not  object  to 
my  going  on  with  the  operation,  although  she  had  ex- 
pressly stipulated  before  beginning  that  the  sitting  should 
be  confined  to  one  hour. 
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Mrs.  H.,  same  subject.     13. VIII. 87.     Internal  administration 
of  a  l-grain  close  of  cocaine  Injdroclilorate  as  a  syrup. 


A.M. 

PULSE. 

11.15 

80 

11.40 

88-90 

11.45 

100 

11.48 

100 

11.53 

115-120 

11.58 

100 

P.M. 

12.  5 

115-120 

12.10 

100-105 

12.15 

100 

12.25 

90-92 

12.30 

95-100 

12.35 

100 

12.40 

100-104 

12.45 

90-92 

1.  0 

90-92 

1.10 

80 

1.15 

80-82 

1  grain  cocaine  hydrochlorate  syrup  administered. 

Operation. 

Immediately  after  putting  on  the  rubber  dam. 
Excavating  soft  gelatinous  sensitive  dentine. 


Filling  the  tooth  with  gold. 

Patient  noted  the  dryness  of  the  mouth. 
Excavating  a  second  cavity. 


Objective  phenomena. — SHght  arrest  of  saliva. 

Subjective  phenomena. — Patient  would  have  had  no 
consciousness  that  anything  had  been  given,  but  the  time 
seemed  to  pass  very  quickly  and  less  wearily.  Patient 
states  that  the  effects  were  not  marked  as  on  the  previous 
occasion. 

Case  No.  32.— Mr.  0.,  age  23.  7.y.87.  Strong  healthy 
patient,  hut  very  nervous.  Three  separate  injections  of  2-^ 
minims  of  10  per  cent,  solution  of  cocaine  hydrochlorate. 


A.M. 

PULSE. 

10.30 

76 

10.31 

, , 

10.33 

80 

10. 38 

80 

10.43 

•  • 

10.48 

80 

11.  0 

72 

11.  6 

•• 

11.11 

66 

11.15 

72 

Injected  2\  minims  cocaine  hydrochlorate. 

Shght  sensation  of  faintness  in  the  precordial  region. 

Injected  2\  minims  cocaine  hydrochlorate  at  same  spot 
— profuse  bleeding. 


Injected  2\:  minims  cocaine  hydrochlorate  further  back 
— felt  pain  of  injecting  point. 


Objective  phenomena. — None  observed. 

Subjective  phenomena. — Slight  faintness  throughout 
the  whole  operation. 

Note. — Operation  included  wedging,  excavating,  and 
malleting,  but  was  not  alleviated  as  far  as  one  could 
judge. 
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Case  No.  33. — H.  S.,  age  20,  strong  healthy  subject.  Injection 
of  5  minims  10  per  cent,  solution  cocaine  hydrochlorate 
carhoUsed  2  per  cent.)  for  the  attempted  removal  of  the 
right  lower  third  molar  buried  in  the  angle  of  the  jaw. 


A.M. 

PULSE. 

10.38 

106 

10.44 

. , 

10.48 

100 

10.50 

'  • 

Injected  5  minims  cocaine. 

Attempted  extraction — extremely  difficult. 
Failure. 


Case  No.  34.— D.  A.,  age  20.  19.y.87.  Strong  healthy 
subject.  Three  separate  injections  of  6  minims  10 per  cent, 
solution  hydrochlorate,  for  the  removal  of  a  filling  in  the 
right  upper  first  bicuspid^  extremely  sensitive  to  the  slightest 
pressure  from  acute  periodontitis. 


A.M. 

PULSE. 

10.45 

74 

11.    8 

.  . 

11.10 

90 

11.14 

90 

11.16 

, . 

11.18 


11.20 
11.21 
11.24 
11.27 


11.31 

11.35 
11.40 

11.43 
11.45 

P.M. 

12.10 


84 


94 

90 
90 


84 

90 
90 

90 


Injected  5  minims  cocaine  hydrochlorate. 

General  neuralgic  pain  eased  at  once. 

Pain  almost  gone — "  Feels  very  jolly  " — loquacious. 

Though  general  pain  gone,  tooth  as  sensitive  to  pressure 
as  ever. 

"  I  feel  as  if — well,  not  '  screwed,'  but  something  like 
that — as  if  I  wanted  to  go  for  somebody  " — perspira- 
tion. 

Injected  5  minims  cocaine  hydrochlorate. 

Dull  pain  reappearing — tooth  still  extremely  sensitives- 
tried  unsuccessfully  to  inject  on  the  palatal  aspect 
of  bicuspid. 

Tooth  still  extremely  sensitive — utterly  impossible  to 
drill  out  the  stopping. 

Injected  5 minims  cocaine  hydrochlorate.  This  injection 
posterior — the  area  of  anesthesia  of  gum  very  small. 

Patient  feels  very  drowsy.  Tooth  still  extremely 
sensitive — "  like  ten  thousand  devils  "  on  attempting 
to  drill. 

Wide  dilated  pupil. 
Failure. 
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Mr.  William  Hern  had  hoped  that  the  time  which  had 
elapsed  since  the  last  meeting  would  have  permitted  members 
so  to  test  the  virtues  of  cocaine  that  they  would  have  been 
enabled  to  come  to  a  pretty  unanimous  verdict  that  evening  as 
to  its  utility  or  value  in  dental  practice  ;  the  character  of  the 
discussion,  and  the  limited  time  at  the  disposal  of  the  Society 
had,  dissipated  that  hope. 

When  considering  the  want  of  uniformity  in  the  results 
obtained  by  the  use  of  cocaine,  he  alluded  in  his  paper  (pp.  232 
and  260,  Transactions)  to  certain  disturbing  factors  which 
should  not  be  lost  sight  of  when  dealing  with  it,  and  he 
thought  one  could  not  emphasize  too  strongly  the  necessity  of 
using  (a)  a  pure  drug  ;  (b)  a  fresh  solution,  and  (c)  absolutely 
clean  instruments.  Attention  to  these  points  would  perhaps 
exclude  some  of  the  untoward  effects  which  had  been  laid 
to  the  charge  of  the  drug  itself ;  beyond  these,  however,  he 
thought  there  remained  a  disturbing  factor,  viz.,  the  unequal 
susceptibility  of  different  patients  to  its  action,  with  which 
we  should  be  unable  to  grapple  unless  the  dose  were  a  small 
one.  Although  it  was  sometimes  difficult  to  eliminate  the  post 
from  the  -projpter  effects,  or  even,  as  had  been  suggested  by 
some  speakers,  to  distinguish  emotional  manifestations  from 
those  which  were  truly  toxic,  yet  further  trials  with  the  drug 
had  tended  to  confirm  his  earlier  conclusion,  that  the  maxi- 
mum dose  (at  least  the  initial  one)  should  not  exceed  half  a 
grain  of  the  hydrochlorate. 

In  a  recent  case  w^here,  for  the  cure  of  fistulous  canals  in 
connection  with  the  roots  of  the  upper  central  incisor  teeth, 
on  two  separate  occasions  he  had  drilled  through  the  anterior 
alveolar  wall  with  a  rough  bar,  the  anaesthetic  results  of  ^  grain 
injection  were  particularly  well  marked  and  successful,  the 
patient  complaining  of  no  pain  and  exhibiting  no  objective 
toxic  phenomena ;  on  the  other  hand,  the  subjective  constitutional 
effects  were  such  as  to  lead  the  patient  to  say  on  each  occasion 
after  the  injection  that  "  she  felt  rather  stupid  for  a  short  time, 
and  would  prefer  not  to  take  a  larger  dose."  In  this  case  he 
til  ought  toxic  effects  of  a  grain  dose  might  have  seriously 
interfered  with  the  operation,  besides  unnecessarily  upsetting 
the  patient. 
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The  majority  of  the  speakers  had  seemed  to  have  directed 
their  attention  chiefly,  if  not  entirely,  to  the  nse  of  cocaine 
as  an  anaesthetic  for  extractions,  an  operation  for  which,  in 
his  opinion,  it  was  not  so  snitable  (for  reasons  before  given, 
pp.  261  and  262,  Transactions)  as  for  many  minor  snperficial 
operations  on  or  about  the  soft  tissues  of  the  mouth,  which 
occur  fi'equently  in  daily  practice — e.g.,  the  application  of 
rubber,  wedge  clamps,  and  indeed  any  operation  which 
involves  mucous  membrane,  for  which  it  was  pre-eminently 
useful,  and  has  at  present  no  rival. 

The  Seceetatjy  then  read  a  communication  from  Mr.  C.  W. 
Dunn,  of  Florence,  in  which  he  stated  he  had  employed  cocaine 
in  ninety- two  cases.  In  only  two  cases  had  he  met  with  un- 
pleasant results  from  his  injections  ;  in  both  these  instances 
the  patients  lost  their  power  of  movement  for  from  twenty  to 
thii'ty  minutes.  In  the  other  cases  the  patients  complained 
of  only  slight  pain,  but  he  thought  they  did  so  because  they 
had  heard  of  cocaine  and  believed  it  was  the  proper  thing  to 
say  they  had  felt  very  little  discomfort.  In  eighteen  cases 
the  patients  said  they  felt  no  pain.  He  had  employed  as  an 
injection  1  grain  of  cocaine  dissolved  in  10  minims  of  a  2  per 
cent,  solution  of  phenylic  acid.  He  had  met  with  a  pamphlet 
by  Mr.  Bargagli,  of  Siena,  whose  experience  he  thought  would 
be  of  value  to  the  Society,  and  he  accordingly  reported  the 
substance  of  it  as  follows  : — 

Mr.  Bargagli  had  used  the  same  injection  mentioned  above 
in  300  cases  of  extraction.  In  56  extractions  between  the 
ages  of  7  and  10  (5  m.)  32  were  painless,  24  doubtful.  In 
48  extractions  between  the  ages  of  10  and  15  years  (7*5  m.) 
35  were  painless,  8  slightly,  3  severely  painful,  2  doubtful. 
Of  these  34  revealed  no  constitutional  effect,  9  slight,  and  5 
severe  genei*al  effects.  In  196  cases,  patients  over  15  years 
(10  m.),  lo6  were  painless,  33  slightly  painful,  6  severely 
painful,  1  doubtful.  154  patients  revealed  no  genei*al  dis- 
turbance, 34  slight,  and  8  severe  constitutional  effects. 

The  slight  disturbances  comprised  general  malaise,  trem- 
bling and  weakness  of  the  limbs.  These  usually  disappeared 
in  from  10  to  16  minutes. 
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No.  of  times 

Cocaine  used 

as  Submucous 

injection. 


About  200  . 


15 


In  what  other  Dental  operations 
used  ?    and  effect  ? 


Name  of  observer. 


u- 

)SS 


See 


40  .. 
114  .. 

249  .. 


None 
About    30  .. 

12  .. 

500  .. 
68  .. 

50  .. 
37  .. 
40  .. 


of 
es, 
in 


el- 


ss, 


nd 


of 


Sensitive  dentine  (partial success), 
extraction  of  nerve  (success). 


Pulp  extirpation,  same  success  as 
in  extraction. 

None 

Opening  alveolar  abscess,  opening 
antrum. 

Extirpation  fibrous  epulis  (3  grs.), 
successful. 


Nerve-extraction,  cutting  away 
gum,  sensitive  dentine  (very 
little  success) . 

None 


Deadening  nerve  before  extrac- 
tion (success). 

Sensitive   dentine,  drilling  roots 
(successful) . 

Excision   of   tonsils,  excision   of 
epulis  (successful). 


None 


Obtund  gums  to  fix   Richmond 
crowns. 

Opening  alveolar  abscess. . 


F.  H.  Balkwill,  Plymouth. 


D.  Browning,  London. 

J.  Eankin  Brownlie,  Griasgow. 
Yincent  Cotterell,  London. 

a.  H.  Crowther,  Wakefield. 


W.  St.  G-.  EUiott,  London. 


Thomas  G-addes,  London. 


J.  J.  Holford,  London. 


John  Henry  Jones,    Ashton- 
on-Mersey,  Cheshire. 

Alfred  Smith,  London. 


J.  C.  Storey,  Hull. 


Henri  Weiss,  London. 


Willoughby  Weiss,  London. 
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I.— ANSWERS  TO  INQUIKY   FORM  ISSUED   BY   ODONTOLOGICAL  SOCIETY. 


No.  of  times 

Cocaine  used 

as  Submucous 

injection. 


About  200  .. 


40  .. 
114  .. 


None 
About    30  .. 

12  .. 

500  .. 
68  .. 

50  .. 
37  .. 

40  .. 


Dose. 


1  grain 
fgr.  (12  cases) 


A  to  1  grain   . 

1  grain 

J  to  2i  grains. 

2  to  3  grains  . 


1  grain 

1  grain 

i  to  1  grain 

1  gi'ain 

1  grain 
1  grain 
1  grain 


Time  allowed 

between  injection 

and  operation. 


3  to  5  minutes  . . 


5  to  7  minutes  . . 
3  to  6  minutes  . . 


5  to  6  minutes  . . 


7  minutes 

2  minutes 

3  to  7  minutes  . . 

4  to  5  minutes  . . 

2  minutes 

4  to  5  minutes  . . 

3  to  5  minutes  . . 


How  many  times 

produced. 


1  grain  produced  perfect,  i  grain 
partial  aneesthesia.  Less  than 
6  failures ;  periostitis  and  abscess 
cases  partial  success  only. 

8  perfect,  4  partial,  3  failures    . . 

4  to  5  perfect,  partial  in  others  . . 

36  "  no  pain  ;"  26  "  felt  wxencli," 
no  pain  ;  5  sliglit  pain. 

169  successful 


"  Fairly   complete "    when    "  no 
inflammation." 


400  cases    . . 

All  (in  some  cases  carbolic  acid 
used  in  conjunction  with  co- 
caine) . 

50°/o   successful,    25°/„    failures, 
25°/„  partial. 

In  all  cases 

36  complete,  4  partial 


Troublesome  after-elfects  and 
their  nature. 


Faintness,  pallor,  vertigo,  confu- 
sion of  speech,  "  hysterics,"  loss 
of  consciousness. 


(1  case)  right  hemiparesis.  (See 
page  15.) 

None  noted 

1  case  faintness     . . 

1  case  dysphagia,  numbness  of 
lower  jaw  and  neck  ;  4  cases, 
nausea,  vomiting,  trembling  in 
legs ;  13  cases,  giddiness ; 
17  cases,  syncope. 


Frequently  "cardiac  dyspnoea," 
"syncope,"  "sickness,"  "feel- 
ing of  impending  death." 

None 

20    cases,    hysterical,    faintness, 


Sickness,     giddiness,     pain     and 
swelling. 


Grarrulity,  syncope 


2  cases,  giddiness,  uneasiness  of 
mind. 

None 


In  what  other  Dental  operations 
used  ?    and  effect  ? 


Sensitive  dentine  (partial success), 
extraction  of  nerve  (success). 


Pulp  extirpation,  same  success  as 
in  extraction. 

None 

Opening  alveolar  abscess,  opening 
antrum. 

Extirpation  fibrous  epulis  (3  grs.), 
successful. 


Nerve-extraction,  cutting  away 
gum,  sensitive  dentine  (very 
little  success) . 

None 


Deadening  nerve  before  extrac- 
tion (success). 

Sensitive   dentine,  drilling  roots 
(successful) . 

Excision   of   tonsils,  excision   of 
epxilis  (successful). 


Nor 


Obtund  gums  to  fix   Richmond 
crowns. 

Opening  alveolar  abscess. . 


Name  of  observer. 


F.  H.  Balkwill,  Plymouth. 


D.  Browning,  London. 

J.  Rankin  Brownlie,  Glasgow. 
Vincent  CottereU,  London. 

&.  H.  Crowther,  Wakefield. 


W.  St.  G.  Elliott,  London. 


Thomas  Gaddes,  London. 


J.  J.  Holford,  London. 


John  Henry  Jones,   Ashton- 
on-Mersey,  Cheshire. 

AKred  Smith,  London. 


J.  C.  Storey,  Hull. 
Henri  Weiss,  London. 
WiUoughby  Weiss,  London. 
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The  severe  disturbances  were  difficulty  of  breathing,  dis- 
turbance of  pulse,  coldness  and  trembling  of  the  extremities, 
prostration  without  faintness,  cramps  of  the  stomach,  vomit- 
ing, transient  aphonia  and  amaurosis.  He  believes  it  is 
possible  to  foretell  when  anaesthesia  will  follow  injection  of 
cocaine  and  carbolic  acid,  as  when  such  will  be  the  case  the 
patients  always  feel  as  if  the  gums,  tongue,  &c.,  were  abnor- 
mally swollen.  He  does  not  think  it  possible  to  predict  when 
unpleasant  symptons  will  follow  the  injection.  He  believes 
the  emotional  character  of  patients  often  determines  the 
supervention  of  undesirable  after-effects,  while  he  would 
account  for  many  failures  to  achieve  anaesthesia  by  the  fact 
that  often  the  tissues  of  the  gum  refuse  to  absorb  the  material 
injected.  None  of  his  cases  caused  him  alarm  ;  the  unpleasant 
symptoms  invariably  passed  off  in  a  short  time. 

The  President  then  called  upon  Mr.  Bland  Sutton  to 
read  his  paper  upon  "  Odontomes." 


Odontomes. 
By  J.  Bland  Sutton,  F.R.C.S., 

Hunterian  Professor;  late  Erasmus  Wilson  Lecturer  on  Pathology , 
Roi/al  College  of  Surgeons  ;  Honorary  Meniher  of  the  Odontological 
Society  of  Great  Britain. 

In  the  most  extended  sense  an  odontome  may  be 
defined  as  a  neoplasm  composed  of  dental  tissues 
(enamel,  dentine,  and  cementum),  in  varying  propor- 
tions and  different  degrees  of  development,  arising 
from  tooth-germs,  or  teeth  still  in  the  process  of 
growth. 

It  is  customan^  to  restrict  the  term,  at  least 
from  the  clinical  point  of  view,  to  those  hard 
tumours,  found  in  the  jaws,  composed  of  fully 
developed  enamel,  dentine,  cementum,  or  varieties 
of  these  tissues.  Nevertheless,  the  careful  obser- 
vations made  by  several  workers  during  the  past 
few  years  render  a  reconsideration  of  the  matter 
imperative ;  for  the  term  should  apply  not  only  to 
solid  dental  tumours,  but  to  certain  cystic  forms 
as  well.  This  extension  of  the  term  is  of  some 
importance,  for  we  can  then  include  several 
curious  aberrations  of  tooth-development. 

In  the  higher  mammals  tlu*ee  distinct  parts  are 
concerned  in  the  formation  of  a  tooth  : — 
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1 .  The  enamel  organ,  derived  from  the  surface 

epithelium. 

2.  The  dentine  papilla. 

3.  The   follicular   wall,  which,   with  the  sur- 

rounding tissue,  furnishes  the  cementum. 

It  would  be  obviously  convenient  if  we  could 
base  a  rigid  classification  of  odontomes  upon  the 
embryological  history  of  a  tooth.  This  method, 
which  has  been  the  one  mainly  adopted  since  its 
introduction  by  Broca*  in  1869,  has  not  been 
attended  with  success. 

In  the  present  essay  I  shall  venture  to  classify 
odontomes  in  four  groups.  The  novelty  of  the 
method  of  classification  proposed  consists  in  in- 
cluding certain  cystic  formations  and  fibrous 
tumours  of  the  jaws  among  odontomes.  How  far 
this  course  is  justifiable  will  be  seen  by  the 
evidence  which  will  be  placed  before  you.  The 
accompanying  table  represents  in  a  complete  form 
the  mode  of  classification  sug-orested.  One  of  the 
chief  features  in  this  proposed  method  of  arranging 
these  tumours  is,  that  the  mode  of  genesis  of  the 
odontome,  as  well  as  its  structure,  is  taken  into 
consideration. 

*  Traite  dcs  Tumetn-s.     Paris,  18G9. 
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Classification   of   Odoxtomes. 

A.  Aberrations  of  the  Enamel  Organ — • 

1.  Epithelial  Odontomes. 

2.  Calcified  Epithelial  Odontomes. 

B.  Aberrations  of  the  Follicle — 

1.  Follicular  Cysts. 

2.  Eibrous  Odontomes. 

3.  Cementomata. 

c.  Aberrations  of  the  Papilla — 

1.  Eadicular  Odontomes — 

a.  Dentomata. 

b.  Osteo-dentomata. 

c.  Cementomata. 

D.  Aberrations  of  the  whole  tooth-germ — 

Composite  Odontomes. 

E.  Anomalous  Odontomes, 

A.  Aberrations  of  the  Enamel  Organ. 

Epithelial  Odontomes. — This  name  is  applied  to 
those  tumours  which  probably  have  their  origin 
in  aberrations  of  enamel  germs,  either  of  teeth 
which,  normally,  should  go  on  to  full  develop- 
ment, or,  as  Mr.  Eve  suggests,  from  epitheUal 
ino-rowths  around  the  dental  alveoli,  some  of 
which  may  possibly  be  regarded  as  the  representa- 
tives of  teeth  long  since  suppressed  in  the  process 
of  evolution. 
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To  Mr.  Eve*  belongs  tlie  credit  of  drawing  at- 
tention to  the  true  nature  of  tliis  kind  of  odontome, 
under  the  name  of  multilocular  cystic  epithehal 
tumour.  Details  of  some  thirty  cases  are  now 
known,  from  which  the  following  characters  have 
been  drawn : — 

Most  of  the  patients  come  under  observation  at 
the  age  of  twenty  years,  although  the  disease  may 
occur  at  any  period  from  infancy  to  old  age. 
More  commonly  the  lower  jaw  is  affected,  and  the 
molar  region  is  usually,  though  not  exclusively, 
involved. 

In  typical  specimens  the  tumour  displays  on 
section  a  congeries  of  cysts,  in  size  very  various, 
but  they  rarely  exceed  an  inch  in  diameter.  The 
cysts  are  separated  by  thin,  fibrous  septa,  in  some 
cases  by  osseous  tissue.  The  cavities  are,  as  a 
rule,  filled  with  mucoid  fluid  of  a  brownish  colour. 
The  growing  portions  of  the  tumour  are  of  a 
reddish-brown  colour,  not  unlike  that  of  a  myeloid 
sarcoma. 

Histologically,  these  tumours  are  composed  of 
branching  and  anastomosing  rods  or  columns  of 
epithelium,  portions  of  which  form  alveoli.  The 
stroma  is  composed  of  fibrous  tissue ;  when 
abundant,  embryonic  tissue  in  various  stages  is 
present.     The  cells  occupying  the  alveoli  vary : 

*  For  Mr.  Eve's  latest  views  on  this  question  see  the  Oclontological 
Society's  Ti-unsactions,  vol.  xviii,  p.  39,  1885. 
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the  outer  layer  may  be  columnar,  whilst  the 
central  cells  degenerate  and  give  rise  to  a  reticu- 
lum of  stellate  cells  resembling  in  structure  the 
stratum  intermedium  of  the  enamel  organ. 

The  naked  eye  appearance  of  these  tumours  is 
very  characteristic,  and  a  drawing  of  a  specimen 


Fig.  1. — A  portion  of  a  left   lower   jaw  with  an  epithelial 
odontome.     (Museum  of  University  College.) 

removed  by  Liston  is  given  above  (Fig.  1).  It  is 
usual  to  find  in  many  of  these  cases,  as  in 
odontomes  generally,  absence  of  one  or  more  of 
the  teeth  in  the  molar  region.  In  the  specimen 
represented,  all  the  teeth  in  front  of  the  molar 
were  absent.  The  incisor  shown  in  the  figure 
belonsfed  to  the  rii^ht  side.  The  defect  in  the 
number  of  teeth  in  these  cases  supports  the  views 
also  of  Falkson  and  Bryck,  who  believe  that,  in 
some  instances  at  least,  these  cysts  have  their 
origin  in  persistent  portions  of  epithelium  forming 
the  enamel  organ  of  developing  teeth. 

Mr.  Eve's  views  concernimr  the  oii^^in  of  these 
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odontomes  from  germs  of  teeth,  or  of  suppressed 
teeth,  has  received  considerable  support  from  the 
observations  of  Malassez.*  This  investigator  has 
detected  spherical,  oval,  and  cylindrical  masses  of 
epithelium  within  the  periodontal  membrane,  and 
extending  from  the  gum  to  the  apex  of  the  fang 
of  a  tooth.  The  epithelial  collections  are  chiefly 
distributed  below  the  necks  of  the  teeth,  and  at 
the  upper  part  of  the  root. 

It  is  also  satisfactory  to  find  that  Mr.  Heathf 
believes  these  views  to  be  confirmed  by  clinical 
experience,  and  he  adopts  the  term  multilocular 
cystic  epithelial  tumour,  in  preference  to  the  older 
and  very  unsatisfactory  name  of  C3^stic  sarcoma. 
From  a  clinical,  pathological,  and  evolutionary 
standpoint,  I  accept  these  views  unreservedly,  and 
feel  that  this  mode  of  regarding  tumours  is  a  very 
distinct  advance  upon  the  usual  narrow  lines 
adopted  in  the  study  of  human  pathological 
anatomy. 

Calcified  Epithelial  Odontomes. — We  must  now 
consider  the  relation  existing  between  such  tumours 
and  the  hard  odontomes.  It  has  already  been 
mentioned  that  the  septa  in  these  cystic  tumours, 
though  usually  fibrous,  are  occasionally  composed 
of  bone,  and  it  certainly  is  easy  to  perceive  that  if 
the  mass  became  in  great  part  ossified  we  should 

*  Journal  Soc.  de  la  Biologie,  1884,  p.  242. 
t  "  Iin'uries  and  Diseases  of  tlie  Jaws."     1884. 
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obtain  a  hard  odontome.  On  this  head,  Mr. 
Charles  Tomes  made  some  very  interesting  re- 
marks in  a  discussion  at  the  Odontological  Society.* 
He  stated  that  he  had  observed  in  at  least  one 
specimen  of  calcified  odontome  a  structure  which 
was  such  as  would  be  produced  by  calcification  of 
such  tumours.  It  was  for  the  most  part  made  up 
of  the  products  of  calcification  of  an  infinitely 
branched  enamel  oro^an,  there  beino^  little  trace  of 
dentine  or  of  anything  which  appeared  to  have 
been  derived  from  the  calcification  of  a  dentine 
pulp.  A  specimen  which  seems  to  belong  to  this 
form  is  figured  and  described  by  Wedl.f 

Before  dismissing  aberrations  of  the  enamel 
organ,  mention  must  be  made  of  the  following, 
probably  unique,  specimen  of  a  single  cyst  occupy- 
ing the  right  side  of  a  jaw,  preserved  in  the 
Museum  of  the  Eoyal  College  of  Surgeons.  It  is 
thus  described  by  Mr.  Eve  : — 

"  It  contains  no  trace  of  a  tooth,  and  the  struc- 
ture of  its  wall  shows  that  it  is  not  dentigerous 
or  follicular,  in  the  strict  sense  of  the  term,  for  it 
is  lined  by  a  thick  layer  of  small  round-celled 
epithelium.  This  may  have  originated  from  the 
expansion  of  a  rudimentary  enamel  organ  owing 
to  the  collection  of  fluid  in  its  interior." 

This  cyst  is  of  considerable  interest,  not  only  for 

*  Odontolooical  Society's  Transactions,  roL  xviii,  p.  62. 

t  Ileidcr  and  VVedl.     Atlas  zur  Putliologie  dcr  Ziilme,  1870. 
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the  astiological  interpretation  which  may  with  good 
reason  be  applied  to  it,  but  because  it  illustrates 
the  destructive  effects  of  a  central  cystic  growth 
upon  the  lower  jaw.  In  this  case  the  bouy  plates 
forminor  the  an^le  and  ramus  of  the  maxilla  are 
expanded  into  very  thin  laminae  ;  the  condyle, 
detached  from  the  ramus,  is  attached  to  the  summit 
of  the  cyst  by  fibrous  tissue  ;  the  coronoid  process 
is  in  a  similar  condition,  and  the  temporal  muscle 
forms  an  exceedingly  thin  investment  to  the  outer 
part  of  the  cyst  wall  (Fig.  2). 


Fig.  2. — Part  of  a  lower  jaw.  The  angle  and  ramus 
enormously  distended  by  a  cyst  which  probably 
originated  in  the  enamel-organ  of  an  abortive 
wisdom  tooth,    ^nat.  size.    (College  of  Surgeons.) 

B.  Aberrations  of  the  Follicle. 

1.  Follicular  Oclontomes. — The  term  follicular  is 
here  adopted  in  preference  to  the  older  adjective 
dentigerous,   because   the   latter    term   has  often 
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been  applied  loosely  to  any  cyst  which  bears 
teeth.  The  result  of  this  inexactness  has  been  to 
induce  confusion,  because  all  cysts  which  bear 
teeth  are  not  dentigerous,  even  when  they  occur  in 
connection  with  the  jaws;  for  those  curious  cysts 
termed  dermoid,  and  the  heterogeneous  masses 
called  parasitic  foetuses,  often  contain  teeth. 

The  true  dentigerous  cyst  can  only  occur  in 
connection  with  the  jaws,  and  is  to  be  regarded  as  a 
distension  of  the  follicle  in  which  the  developing 
tooth  is  enclosed.  If  we  can  agree  to  apply  the 
term  follicular  to  such  cysts,  misapplication  of  the 
word  is  less  likely  to  ensue. 

An  extended  study  of  these  cysts  has  led  me  to 
some  interesting  conclusions,  for  I  think  it  will  be 
possible  to  show  that  certain  forms  of  odontomes 
of  the  hard  variety  arise  from  aberrations  of  this 
particular  element  of  a  tooth.  An  endeavour  will 
also  be  made  to  put  before  you  a  series  of  forms 
from  one  extreme  to  the  other. 

The  characters  of  follicular  cysts,  as  is  well 
known,  are  the  following  : — 

They  arise  in  relation  with  teeth  which  have 
remained  within  the  jaws — retained  teeth ;  they 
are  connected  most  commonly  with  those  of  the 
permanent  set,  but  may  affect  also  a  temporary 
tooth  ;  this,  however,  is  rare.  They  are  most  fre- 
quently connected  with  the  molars,  and  occur  in 
the  upper  and  lower  jaws.     In  the  latter  situation 
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they  expand  the  bone  and  produce  extensive  de- 
formity, leading  the  surgeon  to  beheve  that  he  has 
to  deal  with  a  solid  tumour.  In  the  upper  jaw 
the  cyst  invades  the  antrum.  In  the  simplest 
variety  the  cyst  wall  is  composed  of  fibrous  tissue, 
and  the  cavity  is  filled  with  glairy  viscid  fluid. 
Projecting  into  the  cyst  in  most  cases  is  the  fang 
of  an  undeveloped  tooth  ;  sometimes,  however,  the 
tooth  Hes  in  the  cavity  of  the  cyst,  and  in  rare  in- 
stances the  crown  of  the  tooth  is  well  formed,  but 
the  fang  is  imperfect.  This  is  well  shown  in  Fig. 
3,  which  represents  a  follicular  cyst  removed  from 
a  youth.  It  contains  a  bicuspid  tooth  deficient 
only  in  the  lower  part  of  the  fang.  This  truncated 
appearance  of  the  fang  of  a  tooth  is  not  uncommon 
in  follicular  cysts.  Not  infrequently  the  tooth  is 
inverted. 


Fig.  3. — A  follicular  cyst  containing  a  bicuspid  tooth  with 
a  well-formed  crown  and  truncated  root.  (Royal  College 
of  Surgeons.) 

It  is  a  fact  of  some  importance  in  connection 
with  the   diagnosis   of  these   cysts  that    they  are 
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connected  with  uneruptecl  teeth,  and  the  surgeon 
should  always  carefully  inquire  into  the  com- 
pleteness, or  otherwise,  of  the  dental  series  when 
investio'atinc^  doubtful  tumours  of  the  iaws. 

Follicular  cysts  are  liable  to  secondary  changes  ; 
one  of  the  most  frequent  is  calcification  of  the 
cyst  wall.  All  cysts  of  this  nature  which  I  have 
been  able  to  examine,  presented  this  character. 
The  amount  of  calcareous  material  varies.  In  some 
instances  the  wall  is  a  shell  of  bone,  as  in  the  well- 
known  case  represented  in  Fig.  4. 

The  Museum  of  the  Odontological  Society,  and 
that  of  St.  Bartholomew's  Hospital,  each  contains  a 
jaw  of  a  lamb  with  a  follicular  cyst  of  some  size. 
In  each  case  the  walls  are  bony  and  of  some 
thickness  ;  the  bone  is  of  the  loose  open  texture 
characteristic  of  the  alveolar  borders  of  the  jaws. 


Fig.  4. — A  superior  maxilla,  wliicii  contained  a  follicular  cyst 
with  calcified  (ossified)  walls.  (From  Heath,  after 
Salter.) 
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The  best  explanation  yet  offered  concerning  the 
aetiology  of  follicular  cysts  is  that  by  Tomes,  viz., 
that  they  arise  from  excessive  formation,  around 
a  retained  tooth,  that  is,  between  the  enamel  and 
the  wall  of  the  follicle,  of  a  fluid  which  is  normally 
found  after  the  complete  development  of  the 
enamel. 

A  follicular  cyst  may  suppurate.  This  event 
seems  to  occur  most  frequently  in  the  lower 
mammals.     The  following  is  a  good  example  : — 

A  prehensile-tailed  porcupine  died  from  the 
effects  of  a  large  abscess  on  each  side  of  the  mouth. 
These  had  burst  externally,  giving  rise  to  deep 
sinuses.  A  probe  passed  into  each  gave  evidence 
of  necrosed  bone,  and  at  first  sight  the  case 
seemed,  to  be  one  of  alveolar  abscess  consequent 
upon  diseased  teeth,  a  condition  of  things  exceed- 
ingly common  in  these  mammals.  On  examining 
the  mouth  I  failed  to  find  the  lower  incisors  ;  this 
was  very  singular,  because  the  bone  at  the  sym- 
physis was  quite  normal.  On  tracing  one  of  the 
sinuses  by  dissection,  it  was  found  to  lead  into  the 
mental  foramen,  and  thence  into  a  cavity  occupy- 
ing the  body  of  the  inferior  maxilla.  The  cavity 
was  filled  with  pus,  but  the  abscess  was  limited  by 
fibrous  walls  of  considerable  thickness.  Feeling 
convinced  that  this  was  something  more  than  a 
simple  abscess,  the  bony  walls  were  dissected  and 
the  sac  removed  and  examined  in  detail. 
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This  cyst  is  represented  of  natural  size  in  Fig.  5. 
Projecting  into  its  posterior  aspect  are  portions  of 
the  fangs  of  two  undeveloped  teeth.  This  is  suffi- 
cient evidence  to  show  that  we  have  to  deal  with 
a  follicular  cyst — that  is,  the  walls  of  this  sac  are 


Fig.  5. — A  follicular  cjst  from  a  Prehensile-tail  Porcupine, 
SpMngurus  prelicnsilis.  The  upper  figure  represents  the 
jaw  after  the  removal  of  the  cyst,  w,  the  inferior  dental 
nerve.  The  lower  drawing  is  the  cyst  with  the  teeth 
projecting  into  it.  The  arrow  marks  the  position  of  the 
mental  foramen. 


constituted  by  the  greatly  distended  follicle  of  one 
of  the  teeth,  probably  the  incisor.  From  some 
cause  or  other  suppuration  had  occurred,  and  led 
to  the  necrosis  of  the  maxilla  and  absorption  of 
the  fangs  of  the  molar  teeth  :  a  remnant  of  one 
may  be  seen  projecting  into  the  cyst.  The  in- 
ferior dental  nerve,  as  a  mere  thread,  was  closely 
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embedded  in  the  walls  of  the  jaw  on  the  outer  side 
of  the  sac.  The  opposite  maxilla  was  affected  in 
a  similar  manner. 

It  is  not  my  intention  to  discuss  in  an  elaborate 
manner  follicular  cysts,  but  merely  to  bring  under 
notice  those  facts  which  will  help  me  to  show  that 
these  cysts  must  be  classed  with  odontomes.  The 
cases  to  be  considered  in  the  next  section  serve  to 
bridge  the  interval  between  the  cvstic  odontomes 
and  the  next  closely  related  form,  viz.,  the  cemen- 
tomata. 

2.  Fibrous  Odontomes. — In  a  developing  tooth 
a  portion  of  the  connective  tissue  in  which  it  is 
embedded  is  found  to  be  denser  and  more  vascular 
than  the  rest ;  it  also  presents  a  fibrillar  arrange- 
ment. This  condensed  tissue  is  known  as  the 
tooth-sac,  and  when  fully  developed  presents  an 
outer  firm  wall  and  an  inner  looser  layer  of  tissue. 
At  the  root  of  the  tooth  the  follicle  wall  blends 
with  the  dentine  papilla,  and  is  indistinguishable 
from  it.  Before  the  tooth  cuts  the  gum  it  is  com- 
pletely enclosed  within  this  capsule. 

The  tooth-sac  attains  a  large  development  in 
ruminants,  especially  the  inner  layer,  in  order  to 
provide  the  large  deposit  of  cementum  for  the 
crown  of  the  tooth  in  this  group.  It  must,  how- 
ever, be  borne  in  mind  that  the  follicular  sac  is 
not  alone  responsible  for  the  cementum. 

This   large    development    of    the    tooth-sac    iu 
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Fig.  6. — The  jaw  of  a  goat  with  a  fibrous  odontome  con- 
nected with  the  molar  teeth. 

ruminants  is  of  some  interest.  In  1885  I  described 
before  this  Society  the  skull  of  a  goat  which 
presented  in  each  upper  and  lower  jaw  a  thick- 
walled  cyst  developed  in  relation  with  a  molar 
tooth  (Fig.  6).  An  examination  of  the  walls  of 
these  cysts  aided  by  the  microscope,  showed  it  to 
be  made  up  of  lamellae  of  fibrous  tissue  undergoing 
ossification.  In  the  same  paper  I  was  able  to 
describe  a  second  case,  also  in  a  goat,  and  refer 
to  one  probably  of  the  same  nature  recorded  by 
Virchow.  Since,  an  additional  specimen  has  come 
under  my  notice,  also  in  a  goat. 

This  year  I  have  had  the  good  fortune  to  find 
another  specimen,  in  a  Dasyure,  which  died  in  the 
Zoological  Gardens.  The  skeleton  was  everywhere 
softened  by  rickets,  the  lower  jaw  being  so  flexible 
that  it  could  be  twisted  as  easily  as  gutta-percha. 
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On  examining  the  head,  each  upper  jaw  was  found 
to  be  occupied  by  a  tumour  of  the  size  of  a  walnut ; 
each  tumour  was  distinctly  encapsuled,  and  of  a 
deep  flesh  colour  on  section.  The  general  charac- 
ters and  relation  of  the  tumour  to  the  teeth  may 
be  gathered  from  Fig.  7,  where  the  skull  and 
odontome  are  represented  their  natural  size.  It 
is  not  a  little  remarkable  that  in  all  cases  of  this 
form  of  odontome,  the  growths  are  symmetrical. 
This  case  differs  from  that  of  the  goats  inasmuch 
as  the  upper  jaws  alone  are  affected  by  the  tumours. 


Fig.  7. — Part  of  the  skull  of  a  Dasjure  showing  a  soft 
odontome  in  section.  The  tumour  was  intimately 
associated  with  a  molar  tooth. 

It  is  a  curious  fact,  in  so  far  as  man  is  concerned, 
that  in  nearly  all  the  recorded  cases  of  odontomes 
the  tumour  occupied  the  lower  jaw. 

On  microscopical  examination  the  tumour  was 
found  to  consist  of  lamellas  of  dense  fibrous  tissue, 
enclosing  a  central  softer  portion  in  which  the 
fangs  of  a  molar  tooth  projected.     In  many  parts 
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of  this  dense  capsule  tracts  of  bony  tissue  were 
found.  Near  the  centre  of  the  mass  the  fibrous 
layers  became  attached  to  the  neck  of  the  tooth 
and  seemed  to  blend  with  the  periodontal  mem- 
brane. The  central  softer  part  of  the  tumour 
contained   numerous    giant   cells   and   embryonic 


*s^ 


Fig.  8. — Section  of  the  fibrous  odontome  represented  in  Fig.  7. 
magnified.  The  details  are  true  to  nature,  but 
more  of  the  tumour  is  shown  than  conld  be  seen 
with  tlie  power  employed.     \  in. 
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connective  tissue ;  in  some  of  the  more  successful 
sections  a  direct  continuity  of  this  tissue  with  the 
pulp  of  the  teeth  was  clearly  made  out  (Fig.  8). 

The  chief  difference  in  this  specimen  and  that  of 
the  goat  previously  described,  consists  in  the  cir- 
cumstances that  the  tumour  in  the  Dasyure  was  far 
less  ossified  than  in  the  goat.  Possibly  the  pre- 
sence of  rickets  may  help  to  explain  the  difference. 

The  consideration  of  these  fibrous  or  soft  odon- 
tomes  naturally  induced  me  to  search  for  specimens 
and  evidence  bearing  upon  similar  conditions  in 
man,  and  the  result  of  the  inquiry  has  not  been 
without  interest. 

In  the  first  place  we  must  remember  that  Broca, 
under  the  term  odontomes  emhryoplastiques^  included 
certain  cases  of  fibrous  tumours  in  the  upper  and 
lower  jaws,  and  certainly  the  specimens  from  the 
goats  and  opossum  support  this  view.  I  am 
further  convinced  that  several  of  the  tumours 
described  in  Mr.  Heath's  work  on  the  Injuries  and 
Diseases  of  the  Jaws  are  of  this  nature. 

Among  the  more  suggestive  specimens  I  would 
especially  mention  a  tumour  of  the  upper  jaw,  re- 
moved from  a  boy  aged  seventeen  years,  preserved 
in  the  Museum  of  St.  Thomas's  Hospital.  It  is  de- 
scribed as  an  osteo-fibrous  tumour  (Fig.  9).  The 
firmest  point  of  attachment  corresponded  to  the 
roots  of  the  first  molar,  canine,  and  incisor  teeth. 
The  tumour  was  of  rounded  form,  and  had  a  smooth 
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external  surface.  The  most  striking  feature  in  the 
case  is  exhibited  by  a  thin  section  of  the  tumour 
dried  and  preserved  to  show  the  amount  of  calcifi- 
cation. The  section  shows  not  only  the  extent  of 
earthy  matter,  but  exhibits  a  remarkable  laminated 
arrangement  such  as  occurs  in  overgrown  follicles, 
and  is  totally  unlike  the  calcific  masses  found  in 
calcified  fibroids  (leiomyomata)  of  the  uterus. 

Through  the  kindness  of  Mr.  S.  Gr.  Shattock,  I 
have  had  an  opportunity  of  examining  this  tumour 


Fig.  9.—  A  fibrous  tumour,  calcified,  which  probably  origin- 
ated iu  a  tooth  follicle.  (Museum  of  St.  Thomas's 
Hospital.)     Nat.  size. 

microscopically.  It  is  made  up  of  concentric 
bundles  of  wavy  fibrous  tissue,  with  tracts  of 
calcareous  matter  interposed.  In  no  part  could  I 
find  true  bone  except  at  the  exterior,  and  this  was 
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a  thin  capsule  of  true  bone  formed  by  the  expanded 
walls  of  the  maxilla. 

Another  very  suggestive  case  is  recorded  by  Mr. 
Heath.*  On  laying  open  the  antrum  of  a  young 
lady,  he  was  enabled  to  enucleate  with  the  finger 
a  tumour  which  had  very  slight  attachments,  and 
had  all  the  appearance  of  a  fibroma,  but  was  rich 
in  cell-elements.  Fourteen  years  later  the  patient 
was  in  good  health. 

Virchow  quotes  Leisering  concerning  a  tumour 
found  in  the  region  of  the  last  molar  tooth  in  the 
inferior  maxilla  of  a  calf.  It  was  polypoid,  and 
measured  three  by  seven-and-a-half  inches.  The 
surface  was  dotted  with  papillge,  each  tubercle 
being  formed  of  dentine  capped  with  enamel. 
The  bulk  of  the  tumour  consisted  of  connective 
tissue,  vessels,  and  dentine. 

Broca  removed  from  the  lower  jaw  of  a  child, 
two-and-a-half  years  old,  a  tumour  composed 
mainly  of  fibrous  tissue.  In  its  interior  teeth 
and  nodules  of  dentine  coated  with  enamel  and 
cementum  were  found.  The  tumour  was  made 
the  subject  of  an  elaborate  report  by  Eobin.f 
Broca;};  and  Magitot^  have  figured  the  specimen. 
Judging  from  the  drawing  and  the  descriptions, 
I   feel   disposed   to   regard   it    as    an   overgrown 

*  "  Injuries  and  Diseases  of  the  Jaws,"  3rd  Ed.,  p.  267. 

t  Mem.  de  la  Soc.  Biologic,  1863  ;  Ser.  Ill,  T.  iv,  p.  301. 

t  "Traite  des  Tumeurs."    Paris,  1867. 

§  "  Anomalies  du  S\steme  Dentaire." 
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follicle  entangling  germs  of  teeth.  In  fact,  a 
cementoma  in  course  of  development. 

Letenneur  (de  Nantes)  lias  described  a  somewhat 
similar  tumour.  In  1859  he  removed  by  enuclea- 
tion, from  the  lower  jaw  of  a  child  aged  twelve 
years,  a  very  large  tumour,  which  appeared  to  be 
fibrous  in  its  nature,  but  which  from  its  singular 
connection  with  the  teeth  differed  considerably  from 
ordinary  fibromata,  and  he  exhibited  it  before  the 
Anatomical  Society  of  Paris,  1856,  as  a  disease 
of  the  alveolar-dental  organs.  Subsequently  the 
tumour  was  examined  histologically  by  Forget 
and  Eobin,  who  had  little  difficulty  in  deciding 
that  it  had  its  origin  in  the  dental  follicles. 

Other  examples  may  be  mentioned,  but  the  above 
are  sufficient  to  leave  little  doubt  on  the  mind  that 
a  few  fibrous  tumours  of  the  jaws  are  in  reality 
odontomes  in  course  of  development. 

3.  Cementomata. — In  this  variety  the  bulk  of  the 
tumour  is  made  up  of  cementum,  often  arranged 
in  layers  if  the  tumour  be  large.  Cementum  is  a 
tissue  like  bone,  but  presents  slight  modifications 
in  structure.  It  contains  lacunas  and  canaliculi. 
Wlien  the  tissue  is  thick.  Haversian  canals  may  be 
detected.  It  may  perhaps  be  best  described  as 
imperfectly  formed  bone.  Although  forming  a 
very  small  proportion  of  the  teeth  of  man,  never- 
theless it  is  developed  to  a  very  large  extent  in  the 
teeth   of  many    mammals.      The   lacuncc   in    the 
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cementum  of  horses  and  closely  allied  forms 
present  one  peculiarity  which  needs  mention. 
They  are  often  furnished  with  short  processes, 
and  confined  within  well-defined  contours.  When 
thus  circumscribed  they  are  termed  encapsuled 
lacunge.*  They  form  striking  objects  under  the 
microscope. 

The  most  typical  cases  of  cementomata  occur  in 
horses,  and  may  attain  a  large  size.  Their  frequent 
occurrence  in  the  ungulata  generally  need  not 
surprise  us  when  we  remember  the  abundance  of 
cementum  present  normally  in  the  teeth  of  these 
mammals. 

Broca  has  described  specimens  of  this  kind 
occurring  in  horses,  in  connection  with  the  molar 
teeth,  and  similar  cases  have  been  placed  on  record 
by  Eosseaux,  Goubaux,  and  Magitot. 

In  1871  Mr.  Charles  Tomes  described  in  the 
Transactions  of  this  Society  an  odontome  con- 
nected with  the  molar  tooth  of  a  horse.  The 
tumour  was  five  or  six  times  larger  than  the 
tooth,  and  weighed  ten  ounces. 

The  description  of  this  tumour  contained  a  care- 
ful account  of  the  microscopical  characters  pre- 
sented by  the  odontome  which  to  my  mind  was 
very  suggestive.  The  mass  was  composed  entirely 
of  cementum,  the  outer  portions  being  made  up 
of  numerous  parallel   laminge  of  this   tissue   not 

*  Observed  first  by  Q-erber  in  the  cementum  of  the  horse. 
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differing  in  any  marked  characters  from  that 
naturally  covering  the  tooth-fang  in  ungulata. 
Inside  this  laminated  covering,  the  tissue  was  de- 
void of  lamination,  and  contained  bone  corpuscles. 
Also  an  abundance  of  those  globular  forms  seen 
in  secondary  dentine,  or  in  dentine  of  imperfect 
formation. 

It  may  be  mentioned  that  Forget*  describes  and 
figures  two  specimens  of  odontomes  in  horses.  One 
is  especially  interesting  ;  it  is  described  as  a  rare 
case  of  dental  hypertrophy  in  a  horse.  The 
tumour  was  situated  in  the  right  upper  maxilla  in 
the  region  of  the  second  molar  tooth.  It  weighed 
more  than  a  kilogramme,  and  was  of  irregular 
shape.  It  was  composed  chiefly  of  cementum, 
deposited  in  successive  beds  of  unequal  thickness. 

A  careful  consideration  of  such  cases  left  a  very 
strong  impression  on  my  mind  when  studied  in 
connection  with  the  tumours  described  in  the  jaws 
of  the  goats  (page  46),  namely,  that  had  the  goats 
lived,  the  soft  tumours  in  their  maxillge  would 
have  become  completely  ossified,  and  given  rise 
to  hard  odontomes — in  fact,  cementomata. 

Fortunately,  whilst  engaged  in  studying  the 
tumour  of  the  jaw  in  the  Dasyure,  and  the  thick- 
walled  cysts,  other  specimens  came  to  hand,  which 
have  enabled  me  to  raise  this  view  from  the  domain 

*  "  Anomalies  Dentaires."    Paris,  1859. 
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of  probability.     These  specimens  will  now  be  con- 
sidered in  detail. 

The  Museum  of  the  Eoyal  Veterinary  College 
has  among  its  stores  a  splendid  specimen  of  an 
odontome  in  connection  with  the  lower  maxilla  of 
a  horse.  The  specimen  has  never  been  properly 
examined,  and  Principal  Eobertson,  with  his  usual 
courtesy,  gave  me  permission  to  make  any  exami- 
nation of  the  specimen  I  thought  fit. 

The  tumour  occupied  the  left  body  of  the  lower 
jaw,  and  had  given  rise  to  considerable  irritation ; 
the  bone  being  expanded,  inflamed,  and  drilled  in 
many  situations  by  cloaca,  some  being  of  large  size. 
The  incisors  and  rudimentary  canine  were  normal, 
but  in  the  place  of  the  molars  irregular  masses  of 
dental  tissue  projected  above  the  alveolar  margin. 
The  last  molar  was  normal,  but  the  one  in  front  of 
it  was  small  and  ill-developed  (Fig.  10). 

In  connection  with  this  case,  attention  may  be 
drawn  to  one  circumstance  of  some  importance, 
which,  as  far  as  a  careful  perusal  of  the  recorded 
cases  shows,  is  common  to  all  odontomes.  It  has 
been  already  mentioned  that  the  maxilla  around 
this  tumour  was  not  only  expanded,  but  showed 
evidence  of  inflammation  and  was  perforated  by 
numerous  cloacse.  It  is  curious,  but  the  most 
prominent  symptom  of  an  odontome  is  inflammatory 
changes  in  the  surrounding  and  overlying  tissues, 
and  profuse  suppuration,  leading  the  surgeon  to 
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believe  that  it  is  a  case  of  periostitis  and  necrosis. 
This  suggests  that  the  development  of  an  odontome, 
like  that  of  a  tooth,  causes  little  or  no  disturbance ; 
but  when  the  mass  in  due  course  commences  the 
process  of  eruption  then  trouble  begins,  as  in  the 
analogous  case  of  teeth. 

The  cut  aspect  of  the  odontome  is  interesting ; 
for  it  is  very  evident  that  at  least  three  tooth-germs 
are  incorporated  in  the  tumour,  judging  from  the 
disposition  of  the  tissues.  Sections  were  prepared 
from  the  periphery  of  the  mass  and  ground  for 
the  microscope.  The  circumference  is  made  up  of 
cementum  of  the  same  peculiar  structure  which 
characterises  the  cementum  of  the  horse's  teeth 
generally,  viz.,  the  presence  of  encapsuled  lacunae. 
In  some  parts  the  sections  were  thickly  beset  with 
them,  in  other  parts  only  a  few  could  be  detected. 
In  some  sections  a  fibrillar  arrangement  of  the 
matrix  was  seen,  but  no  lacunae. 

jN'ot  content  with  examining  sections  of  the 
hard  tissue,  a  large  piece  was  removed  from  the 
periphery  of  the  odontome  and  decalcified  in  a 
weak  solution  of  hydrochloric  acid.  Sections 
were  then  prepared  for  the  microscope.  The 
object  of  this  method  of  examination  was  to  deter- 
mine, if  possible,  the  original  arrangement  of  the 
matrix.  The  experiment  was  eminently  successful, 
for  sections  prepared  from  the  outer  portions  of 
the   odontome    exhibited,  very  clearly,   the  lami- 


58 


ODONTOMES. 


nated  disposition  of  the  fibrous  tissue  seen  in  the 
soft  tumours  of  the  goat's  jaw  (Fig.  6). 

Thus  the  examination  of  this  odontome  has 
served  still  further  to  convince  me  that,  at  any 
rate,  some  odontomes  are  to  be  regarded  as 
originating  in  overgrown  tooth  follicles  which 
later  become  cementum.  This  mode  of  origin 
applies  only  to  the  cementomata. 

The  odontome  sketched  in  Fig.  11  bears  out 
this  conclusion.  It  is  copied  from  Broca's  "  Traite 
des  Tumeurs."  It  represents  a  section  through  the 
molar  tooth  of  a  horse.  The  crown  is  not  quite 
complete,   but   the   formed    portion   is    perfectly 


Fig.  11. — A  cementoma  connected  with  the  molar  tooth  of  a 
horse.  The  cementum  reaches  np  the  side  of  the 
tooth  to  its  crown.     (After  Broca.) 
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regular,  and  had  been  used  in  mastication.  Its 
fanors  are  embedded  in  a  mass  of  cementum,  as 
determined  by  the  microscope.  The  cementum,  as 
shown  in  the  drawing,  is  continued  along  the  side 
of  the  tooth  to  the  crown. 

Such  a  mode  of  development  of  the  cemento- 
mata  is  in  a  measure  satisfactory,  for  it  serves  to 
explain  how  two  or  more  tooth-germs  can  be 
involved  in  one  odontome.  The  follicle  of  the 
affected  tooth  enlarging,  naturally  would  encroach 
upon  the  contiguous  teeth,  which  in  the  early  or 
soft  ^stage  of  the  tumour  would  be  incorporated 
with  its  periphery. 

Apart  from  the  direct  examination  of  this 
tumour,  there  are  several  facts  indicative  of  the 
same  conclusion. 

If  we  look  at  the  tumour  of  the  goat  (Fig.  6)  we 
find  that  in  addition  to  the  encysted  molar,  two 
other  teeth  are  accommodated  with  recesses  in  its 
substance ;  had  this  mass  ossified,  these  teeth 
would  have  been  incorporated  with  it. 

Compare  with  this  the  specimen  from  the 
opossum.  In  addition  to  the  molar  whose  fangs 
are  directly  associated  with  the  centre  of  the 
tumour,  the  fangs  of  the  teeth  anterior  and  pos- 
terior to  it  are  involved  in  the  fibrous  tissue. 
Had  this  mass  calcified  or  ossified,  these  teeth 
would  have  constituted  a  part  of  the  odontome. 

It   is   important   to   be    clear   on   this   matter, 
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because  it  may  be  argued,  that  inasuiuch  as  these 
tumours  contain  enamel  and  dentine  in  addition 
to  the  investing  capsule  of  cementum,  they  should 
rank  with  the  composite  odontomes  to  be  de- 
scribed later.  The  distinction  is  very  clear.  Ce- 
mentomata  arise  from  the  ossification  of  a  follicle, 
thus  sequestrating  the  teeth  in  connection  with 
it,  but  composite  odontomes  originate  in  aberra- 
tion of  the  entire  germ  in  addition  to  the  foUicle 
(see  especially  page  46). 

Among  classical  odontomes,  the  most  typical 
specimen,  which  illustrates  well  the  characters, 
macroscopical  and  microscopical,  of  a  cementoma 
is  that  recorded  by  Dr.  Forget  from  the  lower  jaw 
of  a  man  aged  forty.  Before  operating  on  the 
tumour,  Maisonneuve,  in  whose  practice  the  case 
occurred,  determined  to  extract  a  decayed  molar, 
and  the  odontome  came  away  with  it.  Under  the 
microscope  the  tumour,  which  was  of  the  size  of  a 
pigeon's  egg,  consisted  of  cementum  only  (Fig.  12, 


A.  B 

Fig.  12. — A,  Cementoma  adherent  to  a  human  molar  tooth. 

(After  Forget.) 
J?,  a  section  through  the  same.     (After  Broca.) 
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A).  Broca,  in  liis  "Traite  des  Tumeurs,"  Tom.  II, 
gives  a  drawing  representing  a  vertical  section 
through  this  odontome  (Fig.  12,  B),  from  which 
it  will  be  seen  that  this  tumour,  like  the  horse's 
cementoma,  presents  a  central  cavity.  The  shape, 
disposition,  and  structure  of  this  odontome  allow 
no  escape  from  the  conclusion  that  it  had  its  origin 
in  an  overgrown,  but  ossified,  dental  follicle. 

This  opinion  is  further  strengthened  by  the 
evidence  furnished  by  Magi  tot*  after  a  re-exami- 
nation of  the  specimen.  This  observer  detected 
by  the  microscope  two  prolongations  of  dentine 
which  seemed  to  form  the  boundary  of  a  large 
cavity ;  this  he  regarded  as  the  remains  of  the 
pulp  chamber. 

c.  Aberrations  of  the  Papilla. 

Radicular  Odontomes. — This  term  is  applied  to 
odontomes  which  arise  after  the  crown  of  the 
tooth  has  been  completed  and  whilst  the  roots  are 
in  the  process  of  formation.  As  the  crown  of  the 
tooth,  when  once  formed,  is  unalterable,  it  naturally 
follows  that  should  the  root  develop  an  odontome, 
enamel  cannot  enter  into  its  composition,  which,  for 
the  most  part,  would  consist  of  dentine  and  osteo- 
dentine  in  varying  proportions,  these  two  tissues 
being  the  result  of  the  activity  of  the  papilla. 

When  such  a  tumour  consists  mainly  or  entirely 

*  "  Traite  des  Anomalies  du  Sjsteme  Dentaire,"  Plate  XIX,  Fig.  2. 
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of  dentine  it  may  be  termed  a  radicular  dentorna. 
If  osteo-dentine  preponderates,  then  the  tumour 
may  be  called  a  radicular  osteo-dentoma ;  or  if 
cementum,  then  it  is  a  radicular  cementoma.  The 
terms  in  each  instance  clearly  set  forth  the  source 
of  the  tumour  as  well  as  indicating  the  structural 
characters. 

As  a  typical  radicular  odontome,  we  may  choose 
the  well-known  specimen  described  by  Salter,  and 
represented  below.  In  this  specimen  the  tumour 
is   clearly   connected  with  the  fangs.     The  outer 


Fig.  ] 3.— Radicular  odontome,  human.      (After  Salter.) 
Fig.  14.— Represents  the  natural  size  of  the  specimen. 
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layer  of  the  odontome  is  composed  of  cementum  ; 
within  this  is  a  layer  of  dentine,  deficient  in  the 
lower  part  of  the  tumour  ;  within  this  is  a  nucleus 
of  calcified  pulp  (Fig.  13).  The  drawing  (Fig.  14) 
represents  the  natural  size  of  the  specimen. 

The  excellent  specimen  represented  in  Fig.  15 
has  been  made  the  subject  of  a  careful  study  by 
Mr.  Charles  Tomes.  At  some  point  there  has 
sprung  from  the  dentinal  pulp  an  outgrowth,  which 
has  completely  enveloped  the  fangs,  and  grown  out 
into  a  lobulated  mass. 


Fig.  15. — A  radicular  odontome.     (After  John  Tomes.) 

The  mass  is  invested  by  cementum ;  inside  this 
casing  is  a  shell  of  dentine,  the  tubes  radiating 
outwards  and  disposed  with  some  regularity. 
This  dentine  layer  was  deficient  at  the  distal  end 
of  the  tumour.  The  interior  of  the  tumour  was 
filled  with  an  ill-defined  osseous  substance.  This 
odontome,  which  has  been  repeatedly  figured,  was 
originally  described  by  Sir  John  Tomes  in  the 
Transactions  of  the  Odontological  Society,  1863. 
It  was  removed  from  the  upper  jaw  of  a  man  aged 
forty-one,  by  Mr.  Hare,  of  Limerick.     Its  true  na- 
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ture,  however,  was  not  made  out  until  Mr.  Charles 
Tomes  published  a  careful  account  of  it  in  1872.* 

This  specimen  is  further  interesting  as  being  one 
of  the  few  odontomes  found  connected  with  the 
upper  jaw  in  man. 

Eadicular  odontomes,  though  very  rare  in  man, 
are  comparatively  common  in  mammals,  especially 
rodents,  whose  teeth  grow  from  persistent  pulps. 
It  is  impossible  to  decide  the  nature  of  the  tissue 
composing  them  without  seeking  aid  from  the 
microscope.  Examples  of  each  form  will  now  be 
given : — 

1.  Radicular  Dentomata. — As  has  just  been 
stated,  this  form  of  odontome  occurs  with  greatest 
frequency  in  rodents,  the  purest  forms  occurring 
in  marmots.  I  have  previously  described  some 
cases  in  the  Transactions  of  this  Society,  but  for 
the  sake  of  completeness  they  will  be  briefly  re- 
introduced in  this  paper. 

My  first  example  occurred  at  the  roots  of  the 
upper  incisors  in  a  Quebec  marmot.  The  tumours 
produced  absorption  of  the  hard  palate  and  pro- 
jected on  the  roof  of  the  mouth,  simulating  super- 
numerary teeth,  for  which  they  were  at  first 
mistaken.  Structurally  the  enlarged  fangs  were 
composed  of  dentine.  Their  situation  on  the  hard 
palate  is  shown  in  Fig.  16. 

It  may  here  be  mentioned  that  odontomes  in  the 

*  Trans.  Odont.  Soc,  1872.     See  also  Tomes's  "  Dental  Surgery,"  1887. 
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Fig.  16. — Hard  palate  of  Marmot.  Odontomes  connected 
with  the  roots  of  the  upper  incisor  teeth  appearing 
on  the  hard  palate. 

lower  mammals  are  by  no  means  most  frequent  in 
the  lower  jaws,  as  in  man.  Not  uncommonly  tliey 
are  multiple,  as  we  shall  see. 

One   of  the  most  striking  cases  occurred  in  a 


Fig.  17. — Left  lower  jaw  of  a  young  Marmot  with  a  large 
odontome  connected  with  the  roots  of  the  lower 
incisor  tooth. 
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young  marmot,  an  odontome  existing  at  the  base 
of  each  incisor  tooth  in  the  upper  and  lower  jaws. 
Those  in  the  lower  jaws  were  the  larger ;  the  left 
lower  jaw  is  represented  of  natural  size  in  Fig.  17. 


Fig.  18. — Section  of  the  odontome  magnified  about  ten  times. 
The  attachment  of  the  teeth  is  indicated  by  A. 
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Considering  the  size  of  the  animal  the  relative 
size  of  the  odontome  is  very  great.  The  tumour 
was  mainly  composed  of  dentine,  and  a  drawing  of 
the  microscopical  appearance  is  shown  in  Fig.  18. 
The  point  of  attachment  of  the  incisor  to  the 
odontome  is  clearly  seen  in  the  centre  of  the  draw- 
ing, where  a  small  cavity  represents  the  remains  of 
the  pulp  chamber,  whilst  around  it  the  dentine 
exhibits  a  regular  arrangement  contrasting  with 
the  surrounding  confusion. 

A  recent  addition  to  this  class  from  the  lower 
mammals  which  has  come  under  my  notice  occurred 
in  an  adult  Canadian  porcupine.  My  attention  was 
drawn  to  it  by  finding  a  large  abscess  on  the  outer 


Fig.  19. — The  lower  jaw  of  an  adult  Canadian  Porcupine. 
A  radicular  dentoma  is  shown  in  situ  attached 
to  the  left  lower  incisor. 


side  of  the  cheek.  This  led  to  bare  bone.  The 
parts  were  dissected  and  an  odontome  of  the  size 
and  shape  represented  in  Fig.  19  was  detected. 
An  examination   of  sections  showed  the  mass  to 

F  2 
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consist  cliiefly  of  dentine.  The  odontoma  was 
decalcified  and  sections  cut  for  the  microscope. 
Almost  the  whole  of  the  cavity  was  obliterated. 

2.  Radicular  Cementomata. — Odontomes  of  this 
variety  differ  in  no  respect  in  their  external 
characters  from  those  just  considered.  This  will 
be  evident  from  a  comparison  of  the  specimen  of 
the  tumour  in  the  porcupine  and  that  shown  in 
Ym.  20,  which  occurred  in  an  Agouti.     As  is  the 


Fig.  20. — Lower  jaw  of  an  Agouti,  with  an  odontome  on  the 

lower  incisor. 

case  in  nearly  all  odontomes,  suppuration  and 
necrosis  of  the  bone  had  taken  place.  The  pus 
had  travelled  along  the  socket  of  the  tooth,  which 
was  so  large  that  the  teeth  moved  loosely  in  the 
jaw. 

On  microscopic  examination  three-fourths  of 
the  tumour  was  found  to  be  composed  of  cemen- 
tum.  Small  patches  of  dentine  were  detected 
here  and  there  throughout  the  mass,  and  dark 
interglobular  spaces. 
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The  odontome,  Fig.  21,  was  obtained  by  M. 
Megnin,  a  veterinarian  in  tlie  Imperial  Guard. 
By  him  it  was  given  to  M.  Bouley  as  a  "  dental 
spina  ventosa." 

It  seems  to  have  been  examined  bv  Eobin  and 
Magitot.  Later,  Bouley  allowed  Broca  to  re- 
examine the  specimen.     This  observer  found  the 


Fig.  21. — Radicular  cementoma,  affecting  the  molar  tooth  of 
a  horse.     (After  Broca.) 

crown  to  be  perfectly  formed,  but  the  fangs 
embedded  in  a  mass  of  cementum  occupying  the 
pulp  chamber.  The  occurrence  of  radicular  odon- 
tomata  in  horses  ought,  theoretically,  to  be  frequent. 
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for   tlie  fangs  of  their   teetli   are   not   completed 
until  long  after  tlieir  eruption. 

Professor  Windle  and  Mr.  Humphreys*  have 
recently  described  from  the  human  subject  a 
specimen  which  seems  to  belong  to  this  variety. 
The  odontome  is  represented  in  Fig.  22,  and  I  am 
indebted  to  Professor  Windle  for  the  figures.  It 
occurred  in  a  young  man  aged  tvrenty-five.     Tlie 


Fig.  22. — Two  di'awings  of  a  radicular  cementoma,  from  a 
man  aged  twenty-five  years. 

odontome  was  situated  in  the  lower  jaw,  on  the 
rioiit  side,  in  the  neiirhbourhood  of  the  second 
molar  tooth.  After  more  than  four  months 
excruciating  pain,  accompanied  with  profuse  sup- 
puration, life  being  several  times  despaired  of,  the 
odontome,  seven  months  after  its  presence  was  first 
noticed,  became  liberated  and  fell  into  his  mouth. 
The  tumour  is  represented  of  natural  size  in  the 
figures.  The  crown  is  fairly  well  formed,  the 
labial  surface  being  perfect,  the  lingual  somewhat 
tuberculated.     The  roots  are  fused  into  an  irregular 


*  "  Journal  of  Anatomy  and  Pliysiology,"  vol.  xxi,  p.  665.    An  account 
of  two  rare  tumours  connected  with  the  teeth. 
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mass.    The  under  surface  is  irregular,  and  is  at  one 
point  excavated  into  a  hollow. 

It  is  much  to  be  regretted  that  it  is  impossible 
to  obtain  sections  of  this  interesting  tumour.  As 
far  as  can  be  judged,  the  odontome  consists  of 
cementum  overlaid  in  places  with  enamel. 

It  is  far  from  the  purposes  of  this  paper  to  deal 
with  the  effects  of  odontomes,  but  the  clinical 
history  of  the  preceding  case  is  very  valuable.  We 
read  "  his  life  being  several  times  despaired  of." 
In  many  of  the  recorded  cases  a  train  of  severe 
symptoms,  and  in  some,  terrible  mutilation  from 
the  surgeon,  has  been  the  result  of  these  tumours. 
In  one  case  the  operative  procedure  was  followed 
by  death. 

In  the  case  of  one  of  the  marmots,  in  the  porcu- 
pine, and  in  the  agouti  I  am  convinced  that  death 
resulted  from  the  profuse  suppuration  and  necrosis 
set  up  by  the  odontomes.  When  we  remember 
the  serious  trouble  frequently  caused  by  the 
cutting  of  a  wisdom  tooth,  we  can  very  well 
understand  the  amount  of  constitutional  dis- 
turbance likely  to  be  caused  by  the  eruption  of  a 
mass  two,  three,  four  or  more  times  the  size  of 
such  a  tooth. 

Radicular  Osteo-dentomata, — Structurally  these 
are  of  hard  tissue  traversed  by  canals  "which 
contain  blood  vessels.  The  dentinal  matter  may 
be  deposited  in  a  globular  form,  from  the  vascular 
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canals ;  tubules,  resembling  in  their  size  and  mode 
of  ramification  those  of  dentine,  pass  off  and  lose 
themselves  indefinitely  in  the  surrounding  hard 
structure. 

No  odontomes  belonging  to  this  group  have  been 
described  in  the  human  subject,  and  as  far  as  our 
present  knowledge  extends,  the  only  mammal  in 
which  they  have  been  described  is  the  elephant. 

The  Museum  of  the  Eoyal  College  of  Surgeons 
possesses  some  good  specimens  of  these  odontomes, 
and  one  is  represented  in  Fig.  23.  As  is  common 
with  radicular  odontomes  occurring  in  mammals 
whose  teeth  possess  persistent  pulp,  the  growth  is 
arrested  and  the  tooth  is  deformed. 

The  Museum  of  the  Odontological  Society  con- 
tains a  good  specimen  of  this  nature  which  has  been 
examined  microscopically  by  Mr.  Charles  Tomes. 

It  is  necessary  to  draw  attention  to  those  large 
masses  of  osteo-dentine  which  occur  so  frequently 
in  the  pulp  of  elephants'  teeth,  not  only  in  the 
tusk,  but  also  in  the  molars.  These  masses  of 
secondary  or  osteo-dentine  must  not  be  regarded 
as  odontomes,  but  as  the  direct  result  of  inflam- 
mation of  the  pulp. 

Small  nodules  of  osteo-dentine  are  of  frequent 
occurrence  in  the  pulp  of  healthy  human  teeth, 
and  excite  but  little  surprise.  It  is  only  their 
bulk  which  causes  wonder,  when  they  occur  in  the 
pulp  of  elephants'  teeth. 


ODONTOMES. 


73 


Fig.  23. — An  odontome  attached  to  the  tusk  of  an  elephant. 
The  growth  of  the  tusk  has  been  arrested. 
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Similar  formations  of  osteo-dentine  occur  nor- 
mally in  the  teeth  of  the  sperm  whale  and  in  the 
grampus. 

Illustrations  of  these  formations  are  furnished 
in  Fig.  24,  where  some  notion  of  their  stalactitic 
appearance  is  given.  The  original  specimens  are 
in  the  Museum  of  the  Eoyal  College  of  Surgeons. 


Fig.  24. — Masses  of  osteo-dentine  from  the  pnlp  chamber  of 
the  teeth  of  elephants.  The  upper  mass  is  from 
a  molar  tooth,  the  lower  from  a  tusk.  Half  the 
natural  size. 
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D.  Aberrations  of  the  whole  Tooth-germ. 

Composite  Odontomata. — This  is  a  convenient 
term  to  apply  to  those  hard  tooth  tumours  which 
bear  Httle  or  no  resemblance  in  shape  to  teeth, 
but  occur  in  the  jaws,  and  consist  of  a  disordered 
conglomeration  of  enamel,  dentine,  and  cementum. 
Such  odontomes  may  be  considered  as  arising  from 
an  abnormal  growth  of  all  the  elements  of  a  tooth- 
germ — enamel-organ,  papilla,  and  follicle. 

Up  to  the  present  time  I  have  found  no  such 
odontomes  in  the  lower  animals,  all  the  recorded 
cases  having  occurred  in  man.  A  typical  odon- 
tome  of  this  group  is  the  one  described  by  Mr. 
Heath*  as  occurring  in  the  lower  jaw  of  a  young 
lady  aged  eighteen.  The  clinical  history  in  this 
case  is  very  instructive,  and  the  reader  is  referred 
to  the  original  account  of  it. 

The  specimen  is  further  valuable  on  account  of 
the  exhaustive  and  careful  histological  examina- 


FiG.  25. — A   composite    odontome  from  a  young  lady  aged 
eighteen.     (After  Heath.) 

*  Cliuical  Society's  Transactions,  vol,  xv. 
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tion  made  by  Mr.  Charles  Tomes.  The  tumour  is 
made  up  of  enamel,  dentme,  and  osteo-dentine 
(Fig.  25).* 

The  Museum  of  the  Middlesex  Hospital  contains 
a  specimen  of  odontome,  unfortunately  it  is  with- 
out history,  which  is  represented  of  natural  size  in 
Fig.  26.     I  have  made  a   histolof^ical  examination 


Fig.  26. — A  composite  odontome.    (Museum  of  the  Middlesex 

Hospital.) 

of  the  tumour.  It  is  scroll-like  in  form,  the  reverse 
side  being  quite  hollow.  Its  convex  surface  is 
dotted  with  minute  projecting  denticles.  It  is 
composed  of  cementum  largely  mixed  with  den- 
tine. The  denticles  are  entirely  composed  of  this 
substance,  and  on  section  are  seen  to  be  deeply 
embedded  in  the  mass  of  the  tumour.  Enamel  is 
present  in  very  small  quantity. 

The  well-known  case  reported  by  Dr.  Forget, 
and  represented  in  Fig.  27,  belongs  to  this  class. 
The  patient  was  aged  twenty,  but  the  disease  had 
been  noticed  since  the  age  of  five  years.  Behind 
the   first   bicuspid   no  teeth   were   seen,  but   the 

*  For  detailed  description  see  Tomes'e  "  Dental  Surgery." 
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jaw  as  far  back  as  tlie  ramus  was  the  seat  of  a 
smooth  unyielding  tumour.  The  parts  repre- 
sented in  the  figure  were  removed  during  life. 

On  microscopic  examination  the  tumour  was 
found  to  consist  mainly  of  dentine,  the  surface  of 
which  was  in  places  covered  with  enamel  dipping 
down  into  the  crevices,  at  the  bottom  of  which 
cementum  was  found. 


Fig.  27. — A  composite  odontome  in  situ.     (After  Forget.) 

In  the  specimen  removed  by  Sir  W.  Fergusson, 
the  tumour  consisted  of  dentine,  cementum,  and 
enamel  thrown  irregularly  together.  As  in  the 
preceding  case  a  large  portion  of  the  jaw  was  re- 
moved with  the  odontome,  the  true  nature  of  the 
tumour  not  being  recognised  before  the  operation. 

In  the  same  category  may  be  placed  the  odon- 
tome dislodged  by  Professor  Annandale*  from  the 

*  "  Edin.  Med.  and  Chir.  Journal,"  1873. 
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jaw  of  a  young  woman  aged  seventeen,  who  never 
had  any  molar  teeth  in  the  left  lower  jaw.  It 
weighed  300  grains.  It  consisted  of  dentine  and 
osteo-dentine,  capped  by  enamel. 

Not  only  is  this  class  of  odontomes  composite 
in  that  the  tumours  comprised  in  it  originate  from 
all  the  elements  of  a  tooth-germ,  but  they  are 
composite  in  another  sense.  In  the  majority  of 
cases  the  tumour  is  composed  of  two  or  more 
tooth-germs  indiscriminately  fused.  But  they 
differ  from  the  cementomata  containing  two  or 
more  teeth,  from  the  fact  that  the  various  parts 
of  the  teeth  composing  the  mass  are  indistinguish- 
ably  mixed,  whereas  the  individual  teeth  implicated 
in  a  cementoma  can  be  clearly  defined.  On  this 
matter  see  especially  Fig.  10. 

E.  Anomalous  Odontomata. 

In  this  section  we  must  consider  a  few  very 
remarkable  cases.  The  first  was  placed  on  record 
by  Mr.  Tellander,  of  Stockholm ;  the  details  are  as 
follows  : — 

A  female,  aged  twenty-seven,  applied  to  him  in 
consequence  of  an  attack  of  inflammation  of  the 
right  upper  jaw,  due,  as  she  supposed,  to  the 
presence  of  the  roots  of  a  temporary  molar.  The 
temporary  teeth,  so  far  as  was  known,  presented 
nothing  unusual,  and  were  shed  and  replaced  by 
the  permanent  set,  except  that  on  the  right  side  of 
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tlie  upper  jaw,  the  first  molar,  the  two  bicuspids, 
and  canine  failed  to  appear.  The  spot  where  these 
teeth  should  have  been,  became  at  the  age  of 
twelve  the  seat  of  hard  painless  enlargement.  When 
the  patient  applied  to  Mr.  Tellander  there  was  a 
free  discharge  of  pus  from  this  spot,  some  stumps 
were  removed,  and  carious  bone  detected.  Sub- 
sequent examination  showed  that  enclosed  within 
this  carious  bone  was  a  cluster  of  minute  teeth. 
There  were  nine  single  teeth,  each  one  perfect  in 
itself,  having  a  conical  root  with  a  conical  crown 
tipped  with  enamel ;  also  six  masses  built  up  of 
adherent  single  teeth.  The  denticles  presented  the 
usual  characters  of  supernumerary  teeth.  About 
a  vear  afterwards  a  tooth  was  found  makinor  its 
appearance  in  the  spot  from  which  the  host  of 
teeth  was  removed.  A  few  of  the  teeth  are  repre- 
sented in  Fig.  28,  A. 

A  similar  case  has  been  recorded  by  Mr.  John 
Tomes,*  the  details  of  which  were  communicated 
to  him  by  Mr.  Mathias,  whilst  on  medical  service 
in  India.  A  Hindoo,  aged  twenty,  had  a  large 
tumour  which  occupied  the  front  part  of  the 
mouth,  and  pressed  the  upper  lip  against  the  nose 
thus  preventing  the  closure  of  the  mouth.  After  a 
few  days  of  preliminary  treatment,  a  hard  body 
was  detected  by  a  probe  beneath  the  surface  of 
the  tumour ;    this  eventually  turned  out  to  be  a 

*  Trans.  Odont.  Soc.  of  Great  Britain,  vol.  iii,  p.  365,  1861-3, 
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number  of  ill-formed  teetli  united.  Further  search 
was  instituted  until  at  last  fifteen  masses  of  super- 
numerary teetli  and  bone  were  removed.  The 
soft  parts  rapidly  healed,  the  deformity  disappeared; 
the  only  peculiarity  noticeable  was  the  absence 
of  the  central  and  lateral  incisors.  The  canines 
occupied  their  usual  position.  A  few  of  the  frag- 
ments are  shown  in  Fig.  28,  C. 

A  third  example  of  this  remarkable  condition 
has  been  recorded  by  Professor  Windle  and  Mr. 
Humphreys.*  The  case  occurred  in  the  practice 
of  Mr.  Sims  at  the  Dental  Hospital,  Birmingham. 
The  tumour  was  found  in  the  mouth  of  a  boy  aged 
ten  years.  It  was  found  that  neither  the  deciduous 
nor  permanent  right  lateral  incisor  or  canine  had 
erupted.  The  space  thus  unoccupied  was  filled 
by  a  tumour  with  dense  unyielding  walls  which 
occasioned  no  discomfort.  On  opening  this  cyst 
forty  small  denticles  of  curious  and  irregular  forms 
were  removed  from  the  interior.  Some  of  the 
denticles  are  represented  in  the  accompanying 
drawing  (Fig.  28,  B)  of  their  exact  size.  The 
largest  possessed  fourteen  cusps.  Many  are 
caniniform,  with  fairly  well-formed  crowns  and 
roots,  the  former  being  covered  with  enamel. 
Some  resembled  supernumerary  teeth,  while 
others  consisted  of  several  small  denticles 
cemented  together. 

*  Journal  of  Anat.  and  Plijsiology,  vol.  xxi,  1887. 
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Fig.  28. 
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A. — A  few  of  the  fragments  from  Mr.  Tellander's  case.  The 
total  number  was  twenty  -  eight,  (From  Odont. 
Trans.) 

B. — Denticles  from  Mr.  Sims's  case.  There  were  in  all  forty. 
(After  Windle  and  Humphreys.) 

C. — Portions  of  dental  tissues  from  Mr.  Mathias'  case.  The 
fragments  numbered  fifteen.     (From  Odont.  Trans.) 

D. — Detached  pieces  of  cementum  and  dentine  from  the  maxilla 
of  a  horse,  which  lodged  the  odontome  figured  on 
page  56. 
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Mr.  Heath*  records  briefly  a  case  of  similar 
nature.  A  boy,  aged  four  years,  had  a  cyst 
connected  with  the  jaw,  in  the  situation  of  a 
temporary  canine,  which  was  wanting.  On 
cutting  into  the  cyst,  seven  small  irregular 
nodules  of  dentine  and  enamel  were  extracted. 

It  seems  to  me  that  a  laro-e  amount  of  lic^ht  is 
shed  upon  these  three  cases  by  a  study  of  the 
maxilla  which  contained  the  odontome  described 
on  page  55.  In  addition  to  the  main  mass  of 
dental  tissues  constitutino-  the  odontome,  a  larcre 
number  of  smaller  masses  of  dental  tissues  were 
found  sequestrated  in  various  parts  of  the  sur- 
rounding bone.  A  sketch  of  a  portion  of  the 
bone  showing  some  of  these  secondary  masses  is 
represented  in  Fig.  29.  For  comparison  with  the 
denticles  obtained  from  the  patients  of  Tellander, 
Mathias,  and  Windle,  I  have  had  six  of  the  nodules 
from  the  horse's  maxilla  represented  in  Fig.  28,  C ; 
their  nodular  appearance  is  very  characteristic. 
The  majority  of  them,  judging  from  a  microscopic 
examination  of  a  few  typical  ones,  consist  mainly 
of  cementum,  some  are  true  bone,  and  a  few 
contain  dentinal  tubules. 

The  facts  of  this  specimen  lead  me  to  believe 
that  the  cases  reported  by  Tellander,  Mathias,  and 
Windle  must  be  included  among  odontomes. 


Ashhurst's  Encj.  of  Surgery,"  vol.  v,  p.  532. 
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Fig.  29. — A  portion  of  the  horse's  maxilla  which  contained 
the  odontome  figured  on  page  56.  The  bone 
contains  numbers  of  isolated  nodules  of  cementura, 
six  of  which  are  separately  drawn  in  Fig.  28,  D. 
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The  latest  contribution  to  this  subject  is  a  case 
described  in  the  "Journal  of  Comparative  Medicine 
and  Surgery  "  (New  York),  for  October,  1887,  in 
which  a  veterinary  surgeon,  Mr.  A.  H.  Logan, 
removed  from  a  cyst  occupying  the  superior 
maxillary  sinus  of  a  horse  more  than  four  hundred 
teeth.  The  largest  was  as  big  as  a  thumb,  measur- 
ing an  inch  and  a  half  in  length,  whilst  the  smallest 
was  of  the  size  of  a  millet  seed,  and  seemed  to  grow 
from  the  cyst  wall;  they  were,  however,  easily 
detached. 
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Discussion. 

Mr.  Stoeer  Bennett  said  he  had  the  benefit  of  seeing 
proof  sheets  of  Mr.  Bland  Sutton's  paper,  and  so  had  read 
more  than  the  speaker  had  that  evening  had  time  to  bring 
before  the  Society.  He  felt  hardly  justified  in  doing  what  he 
was  about  to  do,  namely,  to  deal  with  points  which,  although 
fully  treated  of  in  the  text,  had  yet  not  been  touched  upon  by 
Mr.  Sutton  in  his  spoken  abstract.  In  the  first  place  Mr. 
Sutton  stated  that  in  the  lower  animals  odontomes  were  often 
symmetrical ;  now  this  was,  he  believed,  fortunately  not  the 
case  in  man.  And  the  second  point  he  proposed  to  notice 
was  that  Mr.  Sutton  committed  himself  to  a  statement,  in 
the  proof  which  he  (Mr.  Bennett)  had  seen,  that  odontomes 
were  seldom,  if  ever  in  man,  found  in  the  upper  jaw.  He  did 
not  know  whether  Mr.  Sutton  had  since  made  his  assertion 
less  arbitrary,  but  he  was  sure  that  odontomes  did  occur  in  the 
upper  jaw,  and  he  had  in  his  hand  a  specimen  of  such  a 
growth  which  proved  the  point.  In  his  specimen  there  was 
a  noticeable  feature,  that,  viz.,  there  was  a  cavity  in  the 
centre  of  the  odontome. 

The  President  remarked  that  the  Society  could  hardly 
hope  for  anything  like  a  full  discussion  of  Mr.  Sutton's 
elaborate  paper,  which,  although  so  very  suggestive,  yet  dealt 
with  a  subject  which  Mr.  Sutton  had  made  peculiarly  his 
own.  Few,  he  felt  sure,  would  have  the  temerity,  after  only 
some  ten  minutes'  acquaintance  with  the  subject,  to  attack 
conclusions  at  which  the  lecturer  had  arrived  after  long  and 
careful  investigation,  and  an  experience  extending  over  a 
considerable  time.  He  was  particularly  glad  to  find  that 
Mr.  Sutton  placed  dentigerous  cysts  into  the  same  category 
as  odontomes.  Any  one  who  sat  down  to  attempt  to  write 
a  chapter  on  Odontomes  and  Dentigerous  Cysts  would  find 
himself  met  by  the  difficulty  of  determining  where  one  division 
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ended  and  the  other  commenced.  Cases  constantly  would 
arise  which  it  would  be  extremely  difficult  to  classify,  and 
would  place  one  in  a  dilemma  as  to  which  category  they  should 
belong.  Speaking  of  the  odontomes  which  spring  from  the 
soft  tissues,  he  thought  that  our  knowledge  of  such  tumours 
was  at  present  imperfect  and  far  from  satisfactory.  The 
classification  of  odontomes  which  had  been  placed  before  them 
to-night  appeared  to  him  satisfactory,  and  more  scientific  than 
the  one  which  included  the  term  "  dentigerous  cyst "  as  a 
class  sui  generis.  Such,  however,  was  the  vitality  of  terms, 
which  had  once  become  well-known  and  generally  adopted, 
that  he  feared  it  would  be  some  long  while  before  Mr. 
Sutton's  classification  would  oust  the  more  commonly  accepted 
one.  He  believed  that  in  the  end  it  would  become  generally 
adopted.  He  felt  the  hearty  thanks  of  the  Society  were  due 
to  Mr.  Sutton  for  his  paper,  which  formed  a  most  valuable 
contribution  to  their  Transactions.  The  paper  was  especially 
meritorious  on  account  of  the  most  liberal  way  in  which  it 
had  been  illustrated. 

Mr.  Sutton  having  briefly  replied,  the  President  proposed 
a  vote  of  thanks  to  the  readers  of  Communications,  which  was 
duly  honoured. 

The  President  then  announced  that  at  the  next  meeting 
a  paper  would  be  read  by  Mr.  E.  Lloyd  Williams  upon  the 
"  Pathology  of  Pyorrhoea  Alveolaris." 

The  meeting  then  adjourned. 
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Decemher  5th,  1887. 
CHAS.   S.  TOMES,  F.R.S.,  President,  in  the  Chaie. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed,  Mr.  Harry  Baldwin  signed  the  Obligation  Book, 
and  was  formally  admitted  to  membership  by  the  President. 

The  Curator  (Mr.  Store r  Bennett)  announced  that  the 
Council  had  decided  on  the  purchase  of  twelve  specimens, 
seven  illustrating  points  of  interest  in  comparative  anatomy, 
and  five  of  especial  interest  since  they  were  examples  of  den- 
tal disease  occurring  among  the  lower  animals.  The  normal 
specimens  were  skulls  of  the  following  :^A  Macaque  Monkey 
{Macacus  cynomolgus)^  a  Ring- tailed  Lemur  (Lemur  catta), 
a  Two-spotted  Paradoxure  (Nandinia  hinotata),  a  Megellanic 
Fox  (Canis  megellanica),  a  Common  Otter  (Lutra  vulgaris), 
an  Indian  Otter  (Lutra  nair),  and  a  Brush-tailed  Kangaroo 
{Petrogale  peHicUIata) .  The  pathological  specimens  comprised 
skulls  of  a  Malbrouck  Monkey  (Gercopithecus  cynosurus), 
a  Rheus  Monkey  (Macacus  rheus),  a  Mediterranean  Seal 
(Monachus  albiventer),  and  a  Papuan  Pig  {Suspapuensis),  The 
Council  had  also,  fortunately,  been  enabled  to  acquire  the 
possession  of  the  cranium  and  left  half  of  the  lower  jaw  of 
a  Chinese  Water- Deer  (Hydropotes  inermis),  which,  besides 
being  pathologically  interesting  in  themselves,  were  addi- 
tionally valuable  since  they  were  the  remaining  portions  of 
the  skull  presented  to  the  Society  by  Mr.  Bland  Sutton  in 
VOL.    XX.  H 
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January,  1884,  in  illustration  of  tlie  subject  of  alveolar 
abscess  occurring  in  animals.  (See  the  Society's  Transac- 
tions, Vol.  XVI,  pp.  121-3.) 

The  President  announced  that  two  members  wonld  have 
to  be  appointed  to  act  with  the  President  and  two  Secretaries 
upon  the  Audit  Committee. 

Mr.  Yanderpant  was  proposed  by  Messrs.  West  and 
Dennant,  and  Mr.  E.  Lloyd  Williams  by  Messrs.  Morton 
Smale  and  Charters  White,  and  were  duly  elected  to  serve 
as  Auditors  of  the  Society's  accounts. 

Mr.  Brunton,  of  Leeds,  exhibited  specimens  of  absolutely 
pure  Hydrochlorate  of  Cocaine  which  had  been  obtained 
from  a  Leeds  firm.*  He  believed  the  absolute  purity  of  the 
drug  exempted  from  many  of  the  dangers  of  cocaine  adminis- 
tration ;  in  the  cocaine  commonly  used  as  much  as  5-6  per 
cent,  of  impurity  existed.  In  reply  to  a  question  from  Mr. 
Stockeu,  he  said  he  had  not  had  time  at  present  to  make  any 
trial  of  the  sample  he  then  exhibited,  as  it  had  only  come 
into  his  hands  that  morning.  He  also  exhibited  a  perfected 
matrix  and  universal  matrix  clamp.  The  clamp  is  worked 
by  a  key  with  a  right  angle  attachment  which  is  removable, 
allowing  adjustment  in  any  desii^d  position. 

He  showed  a  model  exemplifying  the  way  in  which  the 
clamp  and  matrix  could  be  adjusted.  He  also  desired  to 
bring  before  the  notice  a  specimen  of  Mushat  steel,  which  is 
much  harder  than  the  steel  in  common  use,  beinof  onlv  soft 
when  raised  to  a  red  heat.  He  thought  some  dental  instru- 
ments might  with  advantage  be  constructed  of  this  material. 
His  last  specimen  was  the  model  of  the  mouth  of  a  boy 
which  showed  six  incisors  in  the  upper  temporary  set.  This 
model  he  presented  to  the  Society's  Museum. 

Mr.  Storer  Bennett  showed  an  unusually  large  odontoma. 
This  growth  had  been  removed  by  Mr.  J.  Lloyd,  of  Birmingham. 
The  odontome  weighed  before  section  two  hundred  and  forty- 
seven  grains.  Mr.  Bennett  wrote  to  Mr.  Lloyd  asking  for 
the  specimen  on  behalf  of  the  Society's  Museum,  and  was 
*  Messrs.  Reynolds  &  Branson. 
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informed  that  half  had  been  promised  to  the  Royal  College 
of  Surgeons,  but  Mr.  Lloyd  promised  the  remaining  halt' 
to  the  Society.  Before  being  cut  the  odontome  measured  1|- 
by  I5  by  1  inch.  It  had  been  taken  fi'om  the  jaw  of  a  lal)ourer 
aged  twenty-one,  a  robust  strong  man.  The  tumour,  which 
had  occupied  the  position  of  the  right  second  upper  molar 
and  wisdom  teeth,  was  of  the  variety  described  by  Broca  as 
an  odontome  odontoplastique. 

Mr.  Stoker  Bexxett  proposed  to  make  a  cast  of  the  whole 
tumour  for  the  Museum,  and  to  microscopically  examine  the 
specimen,  and  he  hoped  to  be  able  to  report  as  to  its  nature 
at  the  next  meeting  of  the  Society,  but  as  he  bad  only  received 
the  odontome  the  previous  day  it  had  been  impossible  to 
make  more  than  a  superficial  examination  at  present. 

Mr.  Bland  Sutton  suggested  that  the  specimen  should  be 
very  carefully  drawn,  both  as  a  whole  and  after  it  had  been 
divided  ;  if  such  a  course  were  adopted  the  specimen  would  be 
more  accessible  than  if  merely  placed  in  the  museums,  where 
they  would  have  to  be  hunted  out  when  needed. 

The  President  remarked  that  no  great  difficulty  would  be 
experienced  if  the  present  owner  of  the  specimen  were  willing 
that  it  should  be  drawn. 

Mr.  Sutton  believed  Mr.  Lloyd  would  be  quite  willing  to 
give  his  consent. 

Dr.  Elliott  exhibited  a  new  hand-piece  which  he  claimed 
had  the  following  advantages.  It  is  detachable  from  the 
cable  and  sheath  by  moving  a  slide,  and  as  rapidly  replaced. 
The  interior  mechanism  consists  of  a  chuck  used  only  for 
centering,  and  a  cock-pin  (the  old  S.S.  White  No.  4)  combined, 
so  that  slight  motion  of  the  ring  on  outside  of  case  fully 
releases  the  bui-  which  at  other  times  is  held  truly  and  firmly. 
Provision  has  been  made  for  taking  up  wear. 

Dr.  Elliott  also  exhibited  two  right  angles  to  go  on  cable 
instead  of  hand-piece.  One  with  spring  chuck  in  which  the 
bur  was  at  once  released  by  pressing  w^ith  the  finger  a  spring 
opposite  the  bur;  this  had  been  in  use  five  months,  and  the 

H    2 
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bur  had  never  fallen  out  during  that  time.  Also  another 
form,  in  which  the  Hodge  and  S.S.W.  right  angle  were 
combined. 

Dr.  Elliott  also  exhibited  a  new  straight  and  R.A.  engine 
mallets,  each  striking  two  blows  to  one  recoil,  these  have 
entirely  replaced  the  electric  mallet  in  his  practice,  making 
when  driven  by  his  gas-engine  6,000  blows  a  minute,  the 
electric  making  4,000. 

Dr.  Elliott  also  described  a  modification  he  had  made  of 
the  Rollo  Knap  Blowpipe.  The  improvement  consisted  in 
making  it  self-contained  in  a  small  box  slightly  larger  than 
the  gas  bottle. 

Mr.  Penfold  showed  a  sample  of  the  fluosilicate  of  sodium, 
or  Salufer,  as  its  patentee,  Mr.  W.  Thomson,  F.R.S.E.,  of 
Manchester,  had  named  it ;  it  was  non-poisonous,  non- irritant 
in  solution,  but  powerfully  antiseptic. 

Water  dissolved  0"61,  making  a  concentrated  solution. 
When  the  powder  is  put  on  the  skin  and  kept  damp,  it  pro- 
duces irritation  and  blistering,  but  the  solution  has  no 
irritating  effect  on  wounds.  When  taken  in  the  solid  form 
in  considerable  quantities  it  produces  vomiting,  but  a  solu- 
tion of  1  oz.  to  the  gallon  has  no  objectionable  effect  when 
swallowed. 

After  three  months'  constant  use  of  it,  he  could  speak 
highly  of  its  use  as  a  disinfectant  or  deodorizer,  when  having 
to  deal  with  careless  or  neglected  patients,  especially  those 
wearing  artificial  teeth  "  removable  at  will  of  the  wearer," 
but  who  will  not.  A  tablespoonf  ul  of  the  saturated  solution 
to  a  tumbler  of  water  is  the  proportion  to  use.  As  a  dressing 
in  alveolar  abscess,  where  it  can  be  freely  applied,  it  has 
proved  most  useful.  It  is  free  from  objectionable  taste,  and 
can  be  injected  without  giving  pain. 

In  a  case  of  dental  fistula  where  the  perforation  of  the 
cheek  had  taken  place  and  an  open  sloughing  wound  had  been 
produced  for  two  years,  after  the  extraction  of  the  buried 
i-oot,  the  cause  of  the  abscess,  a  thorough  syringing  for  three 
days  with  salufer  caused  a  healthy  reaction  and  rapid  closing 
of  the  wound. 
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(2)  In  an  obstinate  case  of  antral  abscess  he  found  it  more 
useful  than  any  other  of  the  antiseptics  which  he  tried  in 
turn. 

In  addition  to  these  cases,  Mr.  Browne-Mason,  of  Exeter, 
had  kindly  sent  some  facts  which  had  come  under  his  notice 
in  his  experiments  with  salufer. 

Gr.  R.,  a  man  aged  about  thirty,  had  an  exposed  pulp  com- 
mencing to  suppurate  ;  the  roots  were  treated  with  a  dressing 
of  10  per  cent,  solution  after  removal  of  the  pulp,  jast  de- 
vitalised with  arsenic,  which  brought  on  considerable  perio- 
dontitis ;  two  dressings  brought  the  root  to  a  healthy  condition; 
the  tooth  was  permanently  stopped  two  months  since  ;  the 
patient  was  seen  frequently,  and  tooth  continued  quite  healthy. 
Miss  T.,  age  thirty-five,  consulted  Mr.  Browne-Mason  about 
two  months  since  with  a  fistulous  opening  in  the  gum  outside 
a  lateral  incisor,  which  contained  dead  pulp.  He  removed 
pulp  and  dressed  with  the  powder  carried  to  apex  of  roots  on 
cotton  wool;  he  saw  her  three  days  after  and  renewed  dressing, 
which  was  left  in  the  root.  She  returned  in  a  month  ;  the 
fistulous  opening  had  healed,  and  the  tooth  was  stopped  with 
gold  successfully. 

Mrs.  S.,  age  about  twenty-eight,  had  a  severe  abscess  from 
a  tooth  that  had  been  stopped  some  years  before.  He 
removed  stopping,  treated  the  canals,  but  could  not  get  the 
tooth  healthy,  and  after  much  patience  shown  by  both  himself 
and  the  patient,  it  was  decided  to  remove  the  tooth.  This 
was  done  about  three  months  since  ;  still  a  fistulous  opening 
remained,  which  obstinately  refused  to  heal ;  at  last,  about  a 
fortnight  since,  he  put  a  dressing  of  solution  of  the  drug,  10 
per  cent,  strength,  and  after  four  times  repeating  it  at  inter- 
vals of  two  days  the  gum  healed  perfectly  over. 

Salufer  appears  to  have  a  highly  solvent  effect  on  exposed 
dentine,  and  cannot  be  used  as  a  devitalizer,  being  irritant 
and  not  caustic  in  its  effects.     In  pulpless  molars,  when  there 
1         is  a  mass  of  dentine  to  be  removed,  it  can  be  used  as  a  solvent 
I         safely  if  sealed  in  the  cavity  for  two  days  before  excavating. 
'  After  extraction  it  assists  in  the  arrest  of  bleeding,  and  used 

1         after  as  a  mouth  wash  has  a  hardening  effect  on  the  gums. 
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After  tlie  removal  of  tartar,  and  the  sulphate  of  copper 
treatment  for  pyorrhoea  alveolaris,  Mr.  Penfold  had  been 
enabled  to  keep  the  gnms  healthy  by  a  single  daily  application 
of  the  powder.  He  thinks  a  place  may  be  safely  claimed  for 
salufer  in  our  Materia  Medica  as  a  useful  agent. 

It  can  be  procured  in  the  usual  way,  or  direct  from  Winser 
&u  Co.,  Manchester. 

Mr.  Dennant  exhibited  an  intercepting  Gas-bag  Stand  for 
the  administration  of  gas  from  a  Gasometer,  which  had 
been  made  for  him  by  Messrs.  Coxeter  &  Son,  which  he 
explained  as  follows  : — 

It  consists  of  a  brass  tripod  stand  fixed  in  a  ring  of  walnut- 
wood  (weighted  with  lead)  as  a  base.  The  tripod  supports 
in  the  centre  a  brass  tube  of  ^  inch  bore,  and  23  inches  long. 
At  the  bottom  of  the  tabe  is  a  stop-cock,  beneath  which  are 
screw-threads  to  receive  the  union  joint,  which  by  means  of  a 
few  inches  of  indiarubber  tube  is  attached  to  the  gasometer 
pipe  beneath  the  floor  board. 

In  the  floor  itself  is  a  brass  plate  4^  inches  square,  which 
contains  a  circular  plug  3^  inches  in  diameter,  with  a  flush 
ring,  which,  when  removed,  affords  sufficient  room  to  admit 
the  hand,  and  when  not  in  use  there  is  simply  an  unobtrusive 
fitting  on  the  left  hand  side  of  the  operating  chair,  which 
does  not  interfere  with  other  arrangements. 

Over  the  brass  tube  in  the  stand  (which  has  a  slot  in  tlie 
middle  for  the  escape  of  the  gas)  is  fixed  the  indiarubber  bag; 
upon  the  end  of  this  tube  is  adjusted  a  3  ft.  6  in.  length  of 
flexible  tubing  and  face  piece. 

He  claims  no  more  for  this  than  that  it  is  a  very  convenient 
and  readily  adjustable  arrangement  for  administering  gas  on 
the  most  approved  principle,  namely,  that  of  having  a  volume 
of  gas  close  to  the  face  piece. 

A  pneumatic  bell  within  reach  as  he  stands  by  his  chair^ 
and  a  code  of  signals,  enables  him  to  say  to  an  attendant  in 
the  gas-room  (amongst  other  things),  "  Turn  the  gas  on  "  or 
"  off,"  and  "  Apply  more  pressure."  As  an  additional  comfort 
he  has  in  the  room  a  gauge  or  indicator  which  informs  him 
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of   the  amount  of   gas    used,  and   the  quantity  left  in  the 
gasometer. 

When  nitrous  oxide  was  first  used  for  dental  purposes,  it 
was  given,  as  all  know,  from  the  gasometer.  The  unsight- 
liness  of  sach  an  apparatus  in  the  operating  room  caused  it 
to  be  relegated  to  an  adjoining  room,  which  necessitated  a  long 
length  of  pipe,  and  in  many  cases  (as  in  his  own)  a  long 
length  of  flexible  tubing,  which  is  frequently  an  element  of 
weakness  from  its  liability  to  leakage.  In  addition  to  thi?, 
breathing  through  a  long  stretch  of  pipe  is  an  objectionable 
process  for  capacious  lungs. 

An  intercepting  bag  with  a  short  length  of  flexible  tubing 
disposes  of  these  difficulties. 

Compressed  gas,  from  its  portability,  has  been  a  great  boon 
to  the  profession,  and  is  justly  popular,  and  when  given  by 
specialists  such  as  obtains  in  London  it  answers  very  well ; 
bat  when  given  from  the  bottle  without  the  intervention  of 
a  gasometer,  it  is  open  to  some  objections,  especially  when 
the  liquid  form  is  used.  The  valves  of  the  bottles  may 
occasionally  be  out  of  order,  in  which  case  there  is  a  liability 
a  sudden  rush  of  gas  followed  by  the  bursting  of  the  india- 
rubber  tube  and  bag ;  the  temperature  of  the  gas  direct  from 
the  bottle  is  much  colder  than  that  which  has  been  stored  in 
a  gasometer,  that  has  acquired  the  temperature  of  the  sur- 
rounding atmosphere  ;  and  this  is  an  important  consideration 
for  delicate  lungs.  Then  again  there  is  the  hissing  sound 
caused  by  the  escape  of  the  gas,  which  excites  apprehension, 
on  the  part  of  nervous  patients,  that  something  is  going  to 
happen ;  and  which  sometimes  does  happen,  as  in  the  case  of 
a  young  man,  a  patient  in  an  hospital,  wlio,  upon  taking  his  seat 
prior  to  an  operation,  was  addressed  by  the  surgeon  thus  : 
"Now  then,  my  man,  can  you  stand  fire  ?  "  The  face  piece  was 
no  sooner  applied  than  off  went  the  bag  with  a  terrific  noise, 
followed  by  a  pantomimic  flight  of  the  patient  in  mid  air. 
Now  a  mishap  of  this  kind  would  never  occur  if  the  gas  was 
given  by  the  method  which  Mr.  Dennant  advocates. 

Doubtless  the  trouble    of  making   the  gas   caused  many 
practitioners  to  give  up  the  use  of  the  gasometer;  bat  he  feels 
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sure,  if  they  would  turn  tlie  contents  of  their  iron  or  steel 
bottles  intof gasometers,  and  (if  along  pipe  is  necessary)  have 
recourse  to  the  intercepting  bag,  they  would  be  delighted 
with  the  result. 

The  gasometer  from  which  he  administers  holds  thirty 
gallons. 

Havinof  had  this  stand  in  use  now  for  about  twelve  months 
with  uniformly  satisfactory  results,  Mr.  Dennant  considered 
it  was  his  duty  to  bring  it  before  the  notice  of  this  Society, 
more  especially  for  the  benefit  of  those  members  who  are 
obliged  to  supply  the  gas  for  administration. 

It  might  be  added  that  medical  men  who  have  attended 
to  administer  for  him  have  expressed  satisfaction  at  this  simple 
arrangement,  and  its  silent  w^orking,  as  also  at  the  effect 
produced ;  for  they  seem  to  think  that  while  it  takes  a  little 
longer  time  to  produce  the  required  anaesthesia  than  by  com- 
pressed gas,  its  effect  is  more  agreeable  and  quite  as  efficient. 
He  referred  to  these  opinions  as  collateral  evidence  of  the  utility 
of  this  method.  The  fact  that  the  principle  of  the  intercept- 
ing bag,  in  connection  with  the  gasometer,  is  that  which  is 
approved  by  the  staff  of  administrators  in  the  London  Dental 
Hospital  is  all  we  require  to  know. 

Mr.  Howard  Mummery  exhibited  the  head  of  a  rabbit  show- 
ing an  abnormal  growth  of  the  incisors.  The  animal  was 
found  dead  outside  its  burrow.  The  upper  incisors  had  been 
displaced  and  had  crossed  one  another,  and  the  right  upper 
incisor  had  entered  the  palate,  while  the  lower  incisors  having 
no  opponent  had  grown  upwards  and  backwards. 

Mr.  Bland  Sutton  was  then  called  upon  to  read  his  com- 
munication upon  "  Some  Cases  of  Congenital  Fissures  of  the 
Mouth." 
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On  some  cases  of  Congenital  Fissures  of  the  Mouth. 
By   J.  Bland  Suttox,  F.R.C.S., 

Honorary  Member  of  the  Society  ;  Sunterian  Professor  Royal  College  of 
Surgeons,  England ;  Assistant  Surgeon,  Middlesex  JSospital. 

In  1867,  Sir  'William  Fergusson,*  in  his  well-known 
lecture  on  Hare-lip  and  Split  Palate,  states,  "  that 
hare-lip  in  the  human  subject  bears  no  resem- 
blance to  that  of  the  hare.  In  this  animal  it  is 
invariably  in  the  middle  line,  in  man  it  never  is." 
Among  the  many  cases  which  this  surgeon  saw, 
none  were  in  the  middle  line. 

Mr.  Holmes,f  commenting  on  this  statement, 
amends  it  thus  : — 

"  The  natural  cleft  in  the  lip  of  the  hare  differs 
from  the  unnatural  cleft  in  the  human  lip  in  the 
important  particular  of  being  in  the  middle  line, 
which  the  human  hare-lip  never  is,  or  so  rarely 
that  it  may  practically  be  said  never  to  exist." 

It  is  also  equally  noteworthy  that  in  hare-lip 
occurring  in  mammals  the  cleft  is  commonly 
situated  to  the  rio^ht  or  left  of  the  median  line  ;  in 
the  slink-calf  represented  in  Fig.  1  the  cleft  is  on 
the  right  side. 

*  Lectures  on  the  Progress  of  Anatomy  and  Surgery, 
t  "  Surgical  Diseases  of  Cliildhood,"  1868,  p.  9-i. 
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Figs.  I  and  2. — Hare-lip  in  a  slink-calf,  a  front  and  side  view. 

A  similar  condition  is  present  in  the  lip  of  the 
lamb  presented  to  the  Museum  of  the  Odontological 
Society  by  Mr.  Willoughby  Weiss.  In  this  speci- 
men the  fissure  is  on  the  rio^ht  side.  Althoufjh 
one  would  imagine  hare-lip  to  be  fairly  frequent 
in  the  lower  mammals,  to  judge  from  its  prevalence 
in  the  human  kind,  nevertheless  the  two  cases  just 
mentioned  are  the  only  actual  specimens  I  can 
refer  to  at  the  present  moment,  and  no  other 
recorded  cases  are  known  to  me. 

Median  hare-lip,  however,  occurs  in  the  human 
subject,  and  the  specimen  for  which  I  am  deeply 
indebted  to  the  courtesy  and  kindness  of  my  friend, 
Mr.  Frederick  Treves,  establishes  this  beyond  all 
doubt. 

The  case  occurred  in  a  baby  which  survived  its 
birth  several  weeks,  and,  as  may  be  seen  on  reference 
to  the  drawing.  Fig.   3,  the  cleft  is  truly  median. 
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In  addition  to  this,  tlie  eyes  were  affected  with 
coloboma,  the  right  eye  presenting  other  serious 
defects. 

On  examining  the  child  before  its  death,  I  felt 
convinced  that  there  was  no  ethmo-vomerine  plate, 
and  this  conviction  was  strengthened  by  the 
peculiar  shape  of  its  forehead.  When  the  child 
died,  this  opinion  was  fully  confirmed  ;  there  was  no 
ethmo-vomerine  plate,  consequently  no  nasal  sep- 
tum, and,  what  is  more  important,  the  premaxillary 
bones  were  absent.  The  bearing  of  this  peculiarity 
will  be  recognised  when  we  come  to  discuss  the 
embryological  features  of  these  fissures. 


Fk;.  3. — Median  hare-lip  in  a  child. 
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In  the  summer  of  1886,  whilst  staymg  in  Paris 
with  my  friend,  Mr.  H.  W.  Freeman,  of  Bath,  we 
noticed  some  pug  dogs,  kept  as  fancy  pets,  with  re- 
markable clefts  in  the  upper  lip  and  nose.  A  bitch 
was  purchased,  and  at  Bath  ]\ir.  Freeman  had  her 
crossed  with  a  Skye-terrier.  The  result  was  suc- 
cessful :  half  the  pups  presented  well-formed  lips 
and  noses,  the  other  half  had  cleft  noses  like  the 
mother. 

The  deformity  consists  of  a  median  vertical  split 
involving  the  upper  lip,  extending  some  distance 
between  the  nostrils,  and  passing  between  the 
incisive  bones,  opens  on  the  hard  palate  (Fig.  4). 


w 


Fig.  4  — Normal  fissure  in  the  upper  lip  of  the  dog. 

The  defect  is  of  great  interest ;  for  median  hare- 
lip is  excessively  rare,  and  even  in  the  hare  the 
mesial  cleft  is  confined  to  the  lip,  and  does  not 
involve  the  nose  (Fig.  5).     It  is  also  interesting,  iu 
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Fig.  5. — The  lip  of  the  hare. 

tliat  it  serves  as  a  good  example  of  a  defect  being 
transmitted  until  it  becomes  an  established  con- 
dition. It  is  very  difficult  to  explain,  on  the 
ordinarily  received  opinion  regarding  the  develop- 
ment of  the  nose  and  upper  lip,  how  this  defect 
comes  about.      An   examination  of  the  lip    of  a 


Fig.  6. — Cleft  in  a  dog's  nose,  involving  the  lip  and  extend- 
ing to  the  palate. 
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normal  dog,  however,  sliows  tliat  tlie  cleft,  or 
cicatrix,  present  in  the  dog's  upper  lip,  extends 
some  distance  along  the  nasal  septum  (Fig.  6). 
Hence  it  is  possible  that  we  have  in  this  case  to 
deal  with  an  arrest  of  the  coalescence  which 
normally  takes  place  in  this  situation. 

Equally  rare  is  median  fissure  of  the  lower  lip, 
not  only  in  man,  but  in  mammals.  Sir  William 
Fergusson*  figured  an  example  of  this  defect,  the 
only  one  he  ever  saw  in  his  exceptional  experience 
of  these  cases. 

An  excellent  example  of  median  fissure  in  the 
lower  lip,  involving  the  symphysis  and  tongue  of 
a  calf,  has  been  placed  on  record  by  Dr.  Joseph 
Walkerf  (Fig.  7).  A  very  remarkable  specimen  is 
recorded  by  Lannelongue.  J  It  was  observed  in  a 
child,  two  years  and  a  half  old.  The  split  involved 
the  lower  lip,  and  between  its  edges  a  tumour 
existed.  This  was  removed,  and  the  edges  brought 
together.    The  lower  incisors  were  natural  (Fig.  8). 

Judging  from  the  figure  accompanying  Lanne- 
lons^ue's  account  of  the  case,  it  would  seem  to  be 
a  dermoid,  and  of  that  variety  to  which  I  have 
applied  the  term  sequestration  cyst. 

Before  proceeding  to  discuss  some  points  con- 
nected with  the  development  of  the  parts  under 

*  "  On  the  Progress  of  Anatomy  and  Surgery,"  1SG7. 

t  Odontologieal  Trans.,  1887,  p.  141. 

X  "  Traite  des  Kysles  Congeuitaux."     Paris,  1886. 
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Fig.  7. — Congenital  fissure  of  the  floor  of  the  mouth  and 
tongue  in  a  calf.  The  palate  was  also  cleft  as 
far  forward  as  the  incisive  bone.  (From  Odont. 
Soc.  Trans.) 

consideration,  we  must  study  yet  another  example 
of  abnormal  fissure,  viz.,  macrostoma.  This  con- 
genital defect  is  due  to  failure  of  union,  partial  or 
complete,  of  the  mandibular  fissure  beyond  the 
natural  limits  of  the  mouth. 

Through  the  courtesy  of  Dr.  Eayner,  and  the 
kindness  of  my  friend,  Mr.  John  Palmer,  I  have 
been  able  to  study  and  exhibit  a  remarkable 
specimen  of  this  rare  defect. 
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Fig.  S. — Median  fissiu'e  of  the  lower  lip  associated  with  a 
dermoid  cyst  (after  Lannelongue) .  The  deraioid 
is  represented  its  natnral  size. 

Li  this  instance  the  child,  when  born,  was  found 
to  possess  an  unusually  large  mouth,  the  angles  of 
which  gradually  passed  into  a  red  cicatrix.  This 
scar  in  its  turn  ended  in  a  gaping  recent  wound 
over  the  temporal  region  extending  to  the  dura 
mater.  The  condition  was  symmetrical.  A  front 
and  side  yiew  of  the  child's  head  is  represented  in 
Fiors.  9  and  10.     It  sur^'iyed  its  birth  six  weeks. 

The  impression  left  on  the  mind  of  those  who 
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saw  the  case  was,  that  the  injury  had  been  caused 
by  a  tight  amniotic  band  engaging  the  mouth  at 
the  time  of  birth  and  impeding  delivery,  especially 
as  the  nurse's  attention  had  been  arrested  by  a 
strong  cord-like  piece  of  amnion.  This  opinion, 
however,  cannot  be  entertained ;  in  this  case  we 
have  to  deal  with  an  example  of  incomplete 
coalescence   of  the   mandibular   cleft.     The  scar- 


FiGS.  9  AND  10. — Front  and  side  view  of  a  case  of  macrostoma. 

like  line  radiating  from  the  angle  of  the  abnormal 
mouth,  resembles  the  red  cicatrix  occasionally 
seen  in  the  line  usually  followed  by  a  hare-lip. 

The  recent  wound  on  the  side  of  the  child's  head 
is  difficult  of  explanation,  and  probably  has  no 
connection  with  the  deformity,  and  is  best  regarded 
as  arising  from  accident  during  parturition.  In  the 
recent  condition  the  base  of  the  seam  was  formed 

VOL.    XX.  I 
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by  a  dense  fascia,  wliicli  strongly  resembled  the 
temporal  fascia,  but  after  death,  and  especially 
after  the  parts  had  been  much  desiccated  by 
alcohol,  the  outlines  of  the  cerebral  convolutions 
could  be  distinguished. 

The  present  specimen  differs  from  the  few  others 
that  I  can  find  recorded,  in  two  points.  Thus, 
at  the  spot  where  the  mouth  should  terminate 
normally,  small  cutaneous  processes  usually  exist, 
but  they  were  absent  in  my  case.  Secondly,  in 
the  majority  of  the  cases  the  defect  is  associated 
with  supernumerary  auricles  such  as  are  shown  in 
Fig.  1 1 .     For  an  interesting  account  and  reference 


Fig.  11. — Pinnae  with  supernnmerary  auricles.     In  front  of 
one  there  is  a  congenital  depression  in  the  cheek. 

to  the  literature  the  following  may  be  consulted: — 
Morgan,  "  Medico-Chir.  Trans.,"  vol.  Ixv,  p.  13, 
and  Eushton  Parker,  "  Liverpool  Medico-Chir. 
Journal,"  January,  1886. 

Tne  specimen  of  niacrostoma  just  described  is 
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an  extreme  example  of  that  defect.  Eecently, 
through  the  kindness  of  Mr.  G.  Seymour,  aii 
opportunity  has  been  afforded  me  of  studying  a 
very  interesting  instance  of  what  may  be  con- 
sidered the  mildest  form  of  the  defect.  The 
patient,  a  little  girl  aged  seven  years,  presented  on 
the  right  side  of  the  cheek,  an  inch  and  a  half 
behind  the  angle  of  the  mouth,  a  small  depression 
surmounted  by  a  tiny  cutaneous  nodule  (Fig  12). 
The  depression  in  the  skin  was  about  one-sixteenth 
of  an  inch  deep.  Corresponding  with  this  on  tlie 
mucous  membrane  of  the  mouth  was  a  white 
cicatrix  one-fourth  of  an  inch  in  diameter. 

On  the  left  cheek,  an  inch  and  a  half  behind  the 
angle  of  the  mouth,  is  a  small  conorenital  cutaneous 
elevation.  The  pinna  on  this  side  is  very  defective, 
and  as  far  as  my  examination  extended,  the  external 
auditory  meatus  is  covered  with  skin  ;  but  I  do  not 
think  the  meatus  is  completely  occluded,  because 
the  girl  has  some  hearing  on  that  side. 

The  case  is  one  of  extreme  interest,  and  may  be 
interpreted  as  follows  : — 

The  dimple  in  the  right  cheek  and  the  nodule 
in  the  left  one  result  from  the  faulty  closure  of 
the  edges  of  the  mandibular  cleft,  in  the  same 
way  that  imperfect  coalescence  of  the  branchial 
iissures  leads  to  the  formation  of  cervical 
branchiai  fistulas. 

Macrostoma  is,  as  has  already  been  mentioned, 
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Fig.  12. — A.  A  congenital  depression  in  the  line  of  the  man- 
dibular cleft.  B  is  the  left  side,  showing  the 
cutaneous  elevation  and  the  malformed  pinna. 
(Drawn  from  photographs.) 
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frequently,  but  by  no  means  always  associated  with 
defects  of  the  auricle.  It  is  of  great  interest  to 
lind  in  this  case,  the  defects  in  the  line  of  the 
mandibular  cleft  associated  with  an  abnormal 
auricle. 

As  far  as  my  knowledge  of  the  literature  of  this 
subject  extends,  this  is  the  only  recorded  case  of 
a  congenital  depression  in  the  cheek  allied  to 
branchial  fistulse. 

Some  amount  of  new  light  appears  to  have  been 
shed  on  this  matter  by  His's  careful  investigations 
into  the  anatomy  of  early  human  embryos.*  This 
writer's  account  is  somewhat  after  this  fashion  : — 
The  mouth  in  a  human  foetus  of  the  fifth  week  is 
represented  by  an  opening  from  which  five  fissures 
radiate.  The  upper  pair  are  the  orbito-nasal.  the 
two  lower  form  the  mouth,  whilst  the  median 
fissure  separates  the  lower  jaws  (Fig.  13).  As  the 
median  process  develops  to  form  the  nose,  two 
rounded  prominences  make  their  appearance  at 
each  angle.  These  may  be  referred  to  as  the 
globular  processes  (Fig.  14).  From  the  globular 
processes  the  alge  of  the  nose  and  intermaxillae 
are  derived  ;  later  they  are  joined  by  the  lateral 
pieces  to  complete  the  lip. 

His  further  points  out  that  in  some  mammals, 
especially  the  rodents,  the  globular  processes  d(3 
not  fuse  together,  but  are  permanently  separated ; 

*  "Anatomic  Menschlicher  Embrvonen,"  Heft  iii,  1885. 
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whereas  in  man  they  always  fuse  together  in  the 
middle  line,  but  are  not  so  constantly  joined  by 
the  lateral  pieces. 

These  facts  are  of  value,  inasmuch  as  they  afford 
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Fl6.  13. — Ventral  view  of  tlie  primitive  mouth  of  an  early 
human  embryo.     (After  His>) 


Fig   14. — Ventral  view  of  the  month  of  a  hnraan  embryo, 
showing  the  globular  processes.     (After  His.) 
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;i  ready  explanation  of  the  occurrence  of  median 
hare-lip  in  the  lower  mammals,  but  its  extreme 
rarity  in  man.  When  it  occurs  in  man  it  is  due  to 
an  arrest  of  development  of  the  globular  processes. 
Hence  we  may  fairly  infer  that  in  the  variety  of 
pugs  represented  in  Fig.  6,  the  globular  processes 
habitually  fail  to  coalesce  in  the  median  line.  It  is 
open  to  question  whether  the  globular  processes 
owe  their  origin  entirely  to  the  fronto-nasal  plate. 
The  case  of  median  fissure  described  on  page  99 
would  seem  to  show  that  the  premaxillse  arise  in 
connection  with  the  ethmo-vomerine  plate,  and 
that  the  skin  covering  them  is  derived  from  the 
fronto-nasal  plate ;  for  in  that  specimen  the  alas 
nasi  are  well-formed,  but  the  premaxillae  and  septum 
are  absent. 

Whilst  engaged  in  preparing  this  paper  a  case 
of  considerable  interest  in  connection  with  it  came 
under  my  notice.  In  the  case  of  the  dog  with  the 
split  nose  (Fig.  6),  it  will  be  observed  that  the  split 
is  not  confined  to  the  lip,  but  involves  also  the 
anterior  part  of  the  hard  palate.  The  remainder 
is  normal.  Hare-lip  in  man  is  not  necessarily 
accompanied  by  a  split  palate,  but  if  cleft  palate 
is  associated  with  hare-lip,  the  cleft  involves  the 
entire  palate.  If  His's  view  concerning  the  globu- 
lar processes  is  correct,  then  it  would  be  expected 
that  hare-lip  could  be  associated  with  a  cleft  in- 
volving only  the  premaxillary  bones. 


112  ON    SOME    CASES    OF 

The  case  in  question  supplies  tlie  answer.  A  lad 
aged  eighteen  came  under  my  care  with  a  hare-lip 
on  the  left  side.  An  examination  of  the  alveolus 
shows  clearly  enough  that  a  fissure  half  an  inch 
deep  occupies  the  left  maxillo-premaxillary  suture, 
and  separates  the  canine  from  the  lateral  incisor. 

Whilst  studying  these  abnormal  fissures  about 
the  mouth  a  marsupial  embryo  [Macropus]^  which 
could  only  have  been  in  the  pouch  two  or  three 
weeks,  came  under  my  notice,  and  the  condition 
of  its  mouth  is  so  interestinsf  that  I  have  had  it 
drawn.     It  presents  a  median  cleft  in  the  upper 


Fig.  15. — The  mouth  of  an  embryo  Kangaroo,  sliowing  the 
median  fissure  involving  tlie  upper  lip  and  pre- 
maxillie.     Also  a  median  fissure  in  the  lower  lip. 

lip,  which  differs  from  the  hare's  cleft  in  that  it 
involves  the  premaxill^e  exactly  as  in  the  case  of 
the  doo\  Fiiz.  6.  Further,  there  is  a  shallow  median 
fissure  in  the  lower  lip.  A  similar  condition  exists 
in  the  lips  of  all  early  marsupial  embryos  I  have 
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been  able  to  examine  [Macropus,  Halmaturus^ 
Flialangista^  Petrogale). 

Summarising  the  cases  discussed  in  the  preceding 
pages,  it  may  be  briefly  stated  that  the  fissured  hp 
of  the  calf  and  lamb  are  the  result  of  non-coalescence 
of  the  globular  processes  with  the  lateral  bars  which 
form  the  lips  and  maxilla.  This  of  course  applies 
to  such  cases  in  man.  The  fissure  in  the  lip  of  the 
hare  is  due  to  the  non-coalescence  of  the  ijlobular 
processes  with  each  other,  an  event  quite  normal 
in  this  mammal,  as  in  rodents  generally  ;  in  the  case 
of  the  pug,  with  median  cleft  in  the  lip  and  nose, 
the  failure  of  union  between  these  processes  is  a 
defect  hereditarily  transmitted. 

Macrostoma  is  due  to  failure  of  union  in  the 
posterior  part  of  the  oral  cleft,  whilst  the  median 
cleft  in  the  lower  lip,  an  event  of  very  rare  occur- 
rence, is  due  to  some  cause  preventing  the  man- 
dibular bars  from  fusincf  in  the  median  line. 
Finally,  it  rarely  falls  to  the  lot  of  any  surgeon  to 
be  so  fortunate  as  to  have  so  many  unusual  fissures 
about  the  mouth  come  under  his  notice  in  the  short 
space  of  eighteen  months. 
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Discussion. 

The  President  remarked  that  Mr.  Sutton's  communication 
could  not  elicit  much  discussion,  since  he  (Mr.  Sutton)  had 
shown  he  knew  more  about  the  matter  than  most  people  ;  it 
nevertheless  possessed  singular  interest,  and  he  considered  it 
a  very  high  compliment  to  the  Society  that  Mr.  Sutton  had 
presented  it  to  them.  He  trusted  that  Mr.  Sutton  would  be 
very  often  present  at  their  meetings.  The  tendency  evinced 
among  the  embryos  of  marsupials  to  cleft  palate  was 
interesting  in  the  highest  degree,  and  seemed,  to  explain 
somewhat  the  etiology  of  that  malformation. 

Mr.  Storer  Bennett  remembered  having  been  shown  some 
years  ago,  by  Mr.  Oakley  Coles,  one  or  two  plates  from  an 
old  Dutch  work  on  Anatomy  in  which  was  clearly  delineated 
cleft  of  the  lip  and  palate  extending  in  the  middle  line.  Much 
that  His's  researches,  and  those  of  Mr.  Bland  Sutton  and  other 
observers,  had  now  proved,  was  clearly  shown  in  these  plates, 
and  as  he  had  seen  these  ten  years  ago,  and  they  were  then 
old,  their  author,  a  Dutch  anatomist,  must  have  noticed  facts 
which  were  only  now  being  fully  appreciated. 

In  replying  to  a  question  by  the  President,  Mr.  Sutton  said 
he  believed  his  specimen  of  a  pup  with  its  cleft  palate  littered 
by  a  similarly  deformed  bitch  was  the  only  known  instance 
of  breeding  true  from  an  abnormal  type.  In  this  way  the 
specimen  possessed  peculiar  value  as  it  proved  that  pathology 
might  assist  in  the  evolution  of  species.  Mr.  Sutton  believed 
the  Dutch  observer  to  whom  Mr.  Bennett  referred  might  be 
Vrolick,  who  had  written  a  very  remarkable  book  illustrating 
a  series  of  deformities.  The  kangaroo  embryo  had  been  ob- 
tained from  the  Zoological  Gardens  ;  it  illustrated  how  easily 
important  facts  might  be  overlooked  unless  specially  sought 
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for,  as  the  cleft  seen  almost  by  accident  in  this  case  had  led 
him  to  re-examine  other  specimens  of  marsupial  embryos,  and 
he  had  found  a  similar  cleft  in  each  of  these. 

Mr.  E.  Lloyd  Williams  was  then  called  npon  by  the 
President  to  read  his  paper  upon  the  "Pathology  of  Alveolar 
Abscess." 
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The  Pathology  of  Alveolar  Abscess. 
By  E.  Lloyd  Williams,  M.R.C.S.,  L.R.C.P.,  L.D.S., 

Assistant  Dental  Surgeon,  London  Dental  Hospital. 

Definition. 

Tlie  term  alveolar  abscess  lias  been  used  so  loosely 
amongst  Dental  Surgeons,  and  its  pathology  so 
variously  understood — at  least,  if  we  can  gauge  the 
latter  point  from  observations  of  common  practice — 
that  it  would  be  extremely  hazardous  to  analyse 
the  various  opinions  entertained,  and  attempt  to 
strike  a  mean  which  might  fairly  be  said  to  represent 
the  average  opinion.  Under  these  circumstances, 
it  becomes  difficult  to  attempt  a  definition  within 
limits  at  once  exact  and  comprehensive.  I  think, 
however,  that  I  shall  not  trespass  far  afield  in  sub- 
mitting, that,  "  alveolar  abscess  is  a  circumscribed 
collection  of  purulent  material  as  one  of  the  results  of 
inflammation  of  the  alveolo-dental periosteum  commen- 
cing around  the  root  or  roots  of  an  individual  tooth.'' 
This  definition  may  appear  at  first  to  be  somewhat 
arbitrary,  if  not  insufficient ;  but  it  has  at  least  the 
merit  of  cutting  off"  a  variety  of  suppurative  affections, 
ranging  from  mercurial  periostitis  to  Biggs'  disease, 
and  should  prove  acceptable  if  only  on  the  ground 
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that  it  thus  narrows  down  the  subject  within  the 
practical  hmits  of  a  short  paper. 

Etiology. 

In  the  vast  majority  of  cases,  the  cause  may  be 
distinctly  traced  as  a  sequence  of  the  death  of  a 
pulp,  and  a  direct  spread  of  inflammation  from  the 
point  where  the  vessels  at  the  apex  of  the  root  of  a 
tooth  are  in  immediate  relation  with  the  dental 
periosteum.  And,  inasmuch  as  the  death  of  a  pulp 
usually  occurs  after  exposure  to  the  external  air,  it 
is  impossible  in  such  cases  to  exclude  the  septic 
origin  of  the  initial  periostitis.  But  abscess  may 
ensue  on  the  death  of  a  pulp  after  traumatic  injury 
without  access  of  air,  and  here  the  causation  becomes 
more  diflficult  to  determine.  And  there  is  yet  another 
form — idiojjat/iic  abscess — which  is  far  from  un- 
common, where  there  has  been  neither  exposure  of 
pulp  nor  traumatic  injury,  and  the  tooth  itself  is 
apparently  sound  and  normal  in  colour.  This  latter 
condition,  which  is  probably  due  to  nutritive  changes 
which  are  difficult  to  trace,  was  well  illustrated  in 
a  mouth  which  I  once  examined,  where  a  lady  about 
twenty  years  of  age  had  three  typical  sinuses 
apparently  in  connection  with  the  sockets  of  three 
lower  incisor  teeth  to  all  appearance  sound  and 
healthy.  Further  interest  was  attached  to  the  case 
from  the  fact  that  the  patient  stated  that  she  suf- 
fered from  a  similar  state  of  the  mouth  for  several 
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years  during  the  spring.  The  condition  passed  away 
in  a  short  while  without  active  interference,  and  did 
not  recur  up  to  the  time  I  lost  sight  of  the  case. 

In  a  tooth  whose  pulp  has  died  as  the  result  of  a 
blow,  without  access  of  air,  the  pulp  itself  may  or 
may  not  be  found  to  be  in  a  state  of  putrefactive 
decomposition.  My  own  experience  leads  me  to 
believe  that  in  the  majority  of  such  cases  a  septic 
condition  exists,  and  on  this  point  I  am  compelled 
to  differ  from  Mr.  Charles  Tomes,  who  brought 
this  interesting  subject  before  the  Society  some 
little  while  back.  It  is  by  no  means  uncommon 
for  suppurative  collections  in  different  parts  of  the 
body  to  be  found  in  a  stinking  condition,  an 
analogous  state  of  things,  which  is  worthy  of  pass- 
ing note,  being  found  in  cases  of  abscess  in  bone 
where  the  pus  is  foul  and  greenish  in  colour.  The 
precise  relation  of  organisms  to  the  processes  of 
putrefaction  and  fermentation  is  a  subject  which 
excites  much  variety  of  opinion  amongst  modern 
pathologists.  Believers  in  Pasteur's  germ  theory^ 
think  that  these  processes  are  induced  by  or- 
ganisms ;  whilst  those  who  object  to  this  theory 
contend  that  putrefaction  and  fermentation  may  be 
initiated  without  the  presence  of  bacteria,  and  that 
the  organisms  themselves  are  generated  from  the 
organic  constituents  dissolved  in  fermentable  fluids. 
If  the  latter  theory  should  prove  correct,  then  the 
occurrence  of  putrefaction  in  a  pulp  which  has 
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l)rokeii  down  without  being  exposed  to  the  air,  is 
but  a  normal  pathological  condition.  On  the  other 
hand,  if  the  germ  theory  be  true,  it  is  not  difficult 
to  beheve  that  tissue  whose  vitality  has  become 
lowered,  or  altogether  destroyed,  may  cease  to  resist 
the  putrefactive  influence  of  germs  which,  it  is  quite 
possible,  may  exist  in  normal  blood  even  though 
they  be  difficult  of  demonstration.  Experiment 
have  been  made  on  animals  by  feeding  them  on 
phosphorus  and  thus  lowering  their  vitality,  and  in 
these  cases  micrococci  have  been  distinctly  traced 
in  the  blood.  That  the  blood  under  certain  con- 
ditions is  capable  of  circulating  infective  material  is 
now  generally  accepted,  as  instanced  in  septiccemia 
and  pycemia,  and  that  the  blood  may  harbour 
haematozoa  has  been  demonstrated  beyond  cavil  in 
the  peculiar  tropical  disease  known  as  chyluria. 

There  is  yet  another  point  with  regard  to  the 
possibility  of  infection  from  another  source,  which 
is  suggested  by  a  statement  made  at  the  last 
annual  meeting  of  the  British  Dental  Association 
by  the  President,  Mr.  Brownlie,  who  unhesitatingly 
affirmed  that  a  tooth  is  not  in  itself  water-tight.  I 
cannot  personally  endorse  that  statement ;  on  the 
contrary,  I  believe  it  to  be  entirely  erroneous, 
although  I  have  not  yet  had  the  opportunity  of 
carrying  out  a  sufficient  number  of  experiments  to 
disprove  the  suggestion.  If,  however,  a  tooth  in  its 
normal  condition  does  leak,  another  source  of  in- 
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fection  from  the  riuids  of  tlie  moutli  becomes  easily 
conceivable. 

Varieties  and  Clinical  Characters.  Tlie  principal 
varieties  of  alveolar  abscess  may  be  characterised 
as  (1)  acute  and  (2)  chronic. 

(1.)  The  term  acute  as  applied  to  an  abscess  of  any 
description,  is  indicative  of  an  intense  form  of  in- 
fhimmation,  generally  dependent  upon  an  injury 
whose  action  is  short  in  duration  and  severe  in 
character.  Perhaps,  the  commonest  cause  of  acute 
alveolar  abscess  is  a  sharp  attack  of  pulp  inflam- 
mation followed  by  its  death.  Clinically,  it  is 
characterised  by  an  intense  inflammation  of  the 
alveolo-dental  membrane  which  extends  to  the 
adjacent  alveolus  and  gum,  and  may  largely 
infiltrate  the  overlvinor  and  continuous  structures. 
The  inflammatory  process  seems  to  focus  itself 
somewhere  near  the  point  of  initial  injury,  and  the 
abscess  generally  bursts  on  the  surface  of  the  gum 
in  the  immediate  neighbourhood  of  the  offending 
tooth.  In  a  favourable  case,  when  the  pus  is 
evacuated  either  by  nature  or  the  surgeon,  the 
inflammatory  action  generally  subsides  gradually, 
and  resolution  of  the  remaining  products  appears 
to  take  place.  In  a  less  favourable  case  the  acute 
passes  into  the  chronic  stage. 

(2.)  Chronic  alveolar  abscess  is  much  less  intense 
in  character,  is  often  slow  in  asserting  itself,  and  is 
generally  consequent  on  the  death  of  a  pulp.     It 
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may  develop  with  little  or  no  pain,  and  often  only 
proclaims  its  presence  in  consequence  of  treatment 
of  a  pulpless  tooth.  A  limited  area  of  inflamed 
tissue  within  the  socket  ultimately  breaks  down, 
and  the  discharge,  which  may  vary  in  character, 
seeks  the  surface  by  way  of  an  empty  root-canal  or 
by  a  sinus  through  the  overlying  alveolar  plate, 
opening  by  a  papilla-like  orifice  on  the  gum. 
More  rarely,  the  pus  may  find  vent  by  passing 
between  a  detached  periosteum  and  the  tooth,  thus 
gaining  the  surface  at  the  margin  of  the  gum. 
An  abscess  of  this  description  may  go  on  for  an 
indefinite  time,  and  seems  to  be  capable  of  taking 
on  alternate  periods  of  activity  and  quiescence. 
Chronic  abscesses  in  other  parts  of  the  body  occa- 
sionally cease  to  discharge  when  the  irritation  caus- 
ing them  terminates,  and  they  may  diminish  by 
absorption  of  their  fluid  components — whilst  the 
solid  elements  become  dried  up  and  shrunken  into 
a  putty-like  mass.  They  may  remain  in  this  state 
without  giving  rise  to  any  trouble,  or  they  may 
again  become  the  seat  of  suppuration,  and  form 
what  Sir  James  Paget  has  termed  residual  abscess. 
A  similar  state  of  things  in  a  modified  form  may 
happen  in  the  mouth,  and  it  is  far  from  uncommon 
to  note  instances,  which  I  think  may  be  appropri- 
ately called  residual  alveolar  abscess. 

The  area  of  inflammation  is  generally  limited, 
but  the  ultimate  sequelas  may  be  serious,  involving 

VOL.    XX.  K 


122   THE  PATHOLOGY  OF  ALVEOLAR  ABSCESS. 

necrosis  of  bone  and  destruction  of  the  soft  tissues  ; 
whilst  the  pus  may  eventually  burrow  through  a 
track  which  often  opens  at  a  great  distance  from 
the  socket  of  the  errant  tooth.  As  an  instance  of 
destructive  inflammation  of  this  kind,  the  specimen 
handed  round  is  a  good  example,  in  which  necrosis 
of  the  superior  maxilla  extended  from  the  upper 
canine  to  the  wisdom  tooth  on  the  same  side, 
involving  the  floor  of  the  antrum,  as  the  result  of 
a  chronic  alveolar  abscess  in  connection  with  the 
fang  of  the  first  bicuspid  tooth.  As  an  instance  of 
the  burrowing  of  pus  from  a  chronic  abscess  of 
which  there  was  absolutely  no  evidence  in  the  mouth, 
I  may  mention  a  case  in  my  own  practice  where  a 
canal  stood  out  in  contour  on  the  neck  of  the 
patient  about  the  size  of  a  goose-quill,'and  eventually 
bifurcated,  each  branch  ending  in  a  pouch  about 
an  inch  above  the  clavicle  which,  when  full,  dis- 
charged itself  by  ulceration  of  the  skin. 

But,  however  interesting  it  might  be  to  discuss 
fully  the  clinical  aspects  of  the  subject,  it  is  not 
within  the  scope  of  the  present  paper  ;  but  rather  to 
confine  your  further  consideration  to  the  purely 
pathological  phenomena  of  ordinary  cases.  And 
to  this  end,  I  would  ask  your  attention  exclusively 
to  the  changes  which  occur  in  the  various  tissues 
involved. 

First  of  all,  we  may  consider  the  alveolo-dental 
periosteum    which  plays    a  prominent  part;    and, 


THE  PATHOLOGY    OF   ALVEOLAR   ABSCESS.        123 

inasmuch  as  tlie  changes  which  take  place  may  be 
studied  with  greater  facility  in  chronic  affections, 
the  latter  type  of  inflammation  will  be  taken  as 
illustrating  the  various  processes  which  I  propose 
to  examine.  The  membrane  itself  is,  as  you  know, 
composed  of  connective  tissue  of  a  moderately-dense 
character,  and  the  ordinary  primary  stages  of 
inflammation  common  to  this  type  of  tissue  are  in  no 
way  different  from  those  which  occur  in  the  alveolo- 
dental  membrane.  We  will,  therefore,  pre-suppose 
the  infiltration  of  the  tissue  with  leucocytes.  This 
inflammatory  process  may  end  in  resolution,  organisa- 
tion, or  suppuration. 

(1.)  Resolution. — There  is  no  reason  to  suppose 
that  this  process  is  uncommon  in  the  alveolo-dental 
membrane,  although  it  would,  of  course,  be  difficult 
to  produce  histological  specimens — for  obvious 
reasons.  We  are  clinically  familiar  with  cases  of 
threatened  abscess  which  disappear  rapidly,  where, 
no  doubt,  the  primary  stages  of  hyper^emia  and 
infiltration  do  occur,  only  to  be  followed  by  the 
fortunate  removal  of  the  inflammatory  products. 

(2.)  Organisation. — Failing  resolution,  the  new 
cells  with  which  the  tissue  is  infiltrated  become 
organised  into  a  new  tissue.  This  "productive" 
action  is  common  in  chronic  inflammations,  and  is 
dependent  on  a  low  degree  of  inflammatory  action. 
The  process  of  organisation  is  demonstrable  to  the 
naked  eye  by  the  palpable  thickening  of  a  membrane 
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which  often  retains  its  attachment  to  a  tooth  when 
extracted,  and  it  is  under  these  conditions  that  we 
are  enabled  to  study  the  changes  that  occur.  On 
making  a  section  of  a  thickened  periosteum,  there 
are  one  or  two  things  which  enforce  their  identity 
upon  us  before  making  a  minute  examination.  The 
first  is,  that  the  original  oblique  direction  of  the 
fibres  is  lost,  and  in  its  place  the  new  fibrous  tissue 
lies  parallel  with  the  root  and  its  socket.  The 
second  is,  that  the  intensity  of  the  inflammatory 
action  has  been  confined  to  the  lower  third  (or 
apical  portion)  of  the  membrane.  And  the  third 
is,  that  although  the  membrane  may  be  variously 
afiected  in  various  degrees,  yet  no  part  entirely 
escapes  the  inflammatory  action.  The  new  tissue 
if  examined  more  minutely,  will  be  found  to  be  of 
two  principal  varieties.  That  which  is  more  highly 
developed  is  fibroid  in  character ;  it  is  dense  in 
structure,  and  consists  of  closely-packed  wavy 
fibres  in  which  spindle-shaped  elements  figure  con- 
spicuously. A  less  highly-developed  structure 
consists  of  a  loose  meshwork  of  adenoid  character. 
In  the  early  stage,  some  of  the  larger  cells  range 
themselves  round,  and  enclose  groups  of  smaller 
cells ;  later  on,  the  walls  become  condensed  and 
fibrillated.  This  latter  tissue  is  constantly  present 
in  low  inflammatory  conditions,  and  is  often  asso- 
ciated with  teeth  which  are  the  subjects  of  periosteal 
irritation  whilst  their  pulps  are  still  in  a  healthy 
condition. 
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With  regard  to  the  degenerations  which  may 
occur,  one  woukl  naturally  look  for  a  fatty  change ; 
but  although  this  is  quite  possible,  I  have  been 
unable  to  trace  a  single  instance  of  fatty  degenera- 
tion. Caseous  degeneration  is  not  common,  but  I 
have  come  across  evidences  of  it  in  a  few  specimens. 

(3.)  Suppuration,  When  the  inflammation  is 
intense  or  prolonged,  the  leucocytes  accumulate  in 
sufficient  numbers  to  form  pus,  at  the  expense  of 
entirely  destroying  the  tissue  at  that  spot.  This 
is  what  has  already  been  referred  to  as  the  "break- 
ing down"  of  tissue.  The  old  idea  of  an  alveolar 
abscess— and  one  still  tenderly  nursed — was  that  a 
pyogenic  membrane  was  formed  which  had  a  special 
function  of  secreting  pus,  the  latter  denuding  the 
fang  extensively.  Even  now,  the  enlarged  perios- 
teum often  clinging  to  an  extracted  root  is  looked 
upon  as  the  wall  of  an  "abscess  sac,"  and  this  wall 
is  mysteriously  connected  with  any  purulent  dis- 
charge in  its  neighbourhood.  We  all  know  how 
a  chronic  alveolar  abscess  may  take  on  active  in- 
flammatory action  with  the  result  of  a  large  ac- 
cumulation of  pus  ;  but,  as  a  rule,  the  action  is  of 
a  low  type,  and  the  area  of  tissue  broken  down  is 
comparatively  small.  I  am  compelled  to  disagree 
with  the  usual  account  given  in  text-books  about 
the  denudation  of  fangs  which  are  supposed  to  be 
bathed  in  pus  as  a  regular  thing.  In  extreme 
cases  where    the    hard    tissues    are   undoubtedly 
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necrosed  (in  the  true  sense  of  the  word),  the  fangs 
will  of  course  be  in  actual  contact  with  pus  and 
largely  denuded ;  but  that  this  is  a  common 
factor  in  ordinary  cases  I  deny  altogether.  Pus  is 
supposed  to  be  endowed  with  the  power  of  absorb- 
ing the  tissues  with  which  it  comes  in  contact,  and 
by  virtue  of  this  power  it  has  been  considered  as 
the  chief  factor  in  the  absorption  of  roots.  I 
believe,  however,  that  the  latter  is  due  to  another 
agency  altogether  which  will  be  considered 
presently.  The  nature  of  the  discharge  from  an 
alveolar  abscess  varies  in  character  from  what  is 
known  as  "  laudable  pus  "to  a  thin  sanious 
exudation.  It  has  a  strange  phosphatic  odour 
peculiar  to  itself  which  cannot  be  accounted  for  as 
far  as  I  am  aware,  any  more  than  the  peculiar 
odour  of  sweat  in  acute  rheumatism ;  like  it,  how- 
ever, it  has  its  own  diagnostic  value.  There  is  one 
point  in  connection  with  alveolar  suppuration 
which  becomes  important  clinically,  and  that  is 
that  no  pronounced  inflammatory  discharge  from  a 
periosteum  can  be  detected  except  the  pulp  in  con- 
nection with  it  be  completely  broken  down.  A 
local  suppurative  periostitis  such  as  I  have  de- 
scribed may  be  altered  in  character  and  develop 
into  a  serous  cyst  with  a  thin  papery  bony  wall ; 
and  in  several  of  these  cases  of  maxillary  cyst  I 
have  been  enabled  to  distinctly  trace  the  history 
of  alveolar  abscess. 
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Changes  in  Cementum .  Tlie  phenomena  of  absorp- 
tion and  addition  to  tlie  surface  of  cementum  are 
present  in  a  marked  degree  in  connection  with 
chronic  alveolar  abscess.  The  latter  condition  has 
been  described  as  exostosis,  hyperostosis,  and  hyper- 
trophied  cementum.  The  last  term  is  absolutely  in- 
correct, for  hypertrophy  only  occurs  in  connection 
with  the  mo.Te^i'^Qdi  functional  activity  of  a  part ;  the 
two  first  are  misleading.  In  lieu  of  something 
better,  I  would  suggest  the  term  cementosis  which 
is  more  expressive  of  what  actually  takes  place. 
Absorption  and  cementosis  may  go  on  separately, 
synchronously,  or  alternately  in  the  same  root ;  and 
it  seems  quite  impossible  to  decide  upon  the  exact 
factors  which  determine  and  govern  the  various 
processes.  As  a  broad  general  rule,  I  think  it  may 
be  stated  that  a  slight  degree  of  irritation  may 
produce  cementosis,  whilst  absorption  will  depend 
upon  more  active  inflammatory  action. 

1.  Absorption. — As  already  stated,  absorption  of 
a  root  may  proceed  in  a  most  erratic  fashion,  and 
inasmuch  as  a  deposit  of  cementum  may  be  taking 
place  at  the  same  time  in  the  same  specimen,  it 
becomes  somewhat  difficult  to  trace  the  process. 
It  is  an  easy  matter  to  examine  an  inflamed  perios- 
teum in  a  comparatively  fresh  condition,  but, 
unless  the  corresponding  surface  of  the  tooth  be 
also  observed  at  the  same  time  under  the  micro- 
scope, we  are  apt  to  imagine  a  local  condition  which 
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may  not  possibly  exist.  The  various  diagrammatic 
drawings  which  we  see  scattered  about  in  popular 
works  are  only  too  often  testimonies  to  vivid 
imagination,  rather  than  to  truthful  observation. 
If  we  want  to  find  out  what  really  does  take  place 
in  the  pathological  absorption  of  the  root,  a  section 
must  be  cut  of  both  root  and  membrane,  so  that 
their  exact  relationship  may  be  observed.  This 
entails  prolonged  manipulation,  which  cannot  but 
be  prejudicial  to  the  soft  tissues  ;  hence  the 
difficulty  by  which  we  are  handicapped.  Never- 
theless, a  good  deal  may  be  grasped,  and  the  details 
supplied  may  be  supplemented  by  fair  inference. 
There  is  one  fact  that  obtrudes  itself  upon  anyone 
who  has  studied  the  microscopic  appearances  of 
absorption  of  teeth,  and  that  is — that  pus  has  little 
or  nothing  to  do  with  the  immediate  process.  The 
surface  of  the  hard  tissue  presents  innumerable 
absorption  facets^  forming  in  section  segments  of 
irregular  circles,  and  in  favourable  specimens  the 
individual  facets  are  seen  to  contain  large  proto- 
plasmic masses  with  a  great  number  of  nuclei; 
these  giant  cells  are  backed  up  by  cells  similar  in 
character  but  smaller  in  size,  whilst  beyond,  they 
imperceptibly  gradate  into  ordinary  leucocytes, 
supported  by  a  fibrous  stroma  ;  and  the  direction 
of  the  fibres  is  worthy  of  note,  as  being  in  the 
direction  of  the  absorption  cells,  and  often  at  right 
angles  to  the  fibrous  tissue  surrounding  the  root. 
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That  these  cells  are  recruited  from  the  leucocytes 
there  can  be  no  doubt,  but  what  the  nature  of 
their  solvent  action  is,  remains  at  present  a  riddle. 
2.  Cementosis  is  the  result  of  a  low  inflammation, 
as  instanced  in  the  case  of  teeth  which  cannot 
be  detected  as  unhealthy  in  the  mouth,  whilst 
absorption  is  undoubtedly  the  result  of  a  higher 
inflammatory  action.  The  processes  are,  therefore, 
dependent  upon  local  nutritive  conditions  of  the 
alveolo-dental  membrane,  and  variations  of  these 
conditions  must  account  for  the  variation  of  the 
processes.  The  varieties  of  cementum  deposited 
may  be  grouped  into  four  divisions  : — (1)  Granular, 
(2)  Laminar,  (3)  Lacunar,  (4)  Lrregular,  All  of 
these  varieties  may  be  found  in  cementosis  as  the 
result  of  chronic  thickening  of  the  periosteum  in 
a  single  specimen.  In  the  normal  cementum 
covering  ordinary  teeth,  where  the  tissue  is  thin  it 
will  be  found  faintlv  i?ranular  and  almost  structure- 
less,  whilst  in  positions  where  it  is  thick  we  have 
lacunas  and  canaliculi  pretty  regularly  distributed. 
The  cementum  found  in  conical  molars  where  the 
fangs  are  glued  together  will  generally  be  found 
to  be  of  the  granular  variety.  The  laminar  variety 
.stains  deeply,  and  looks  as  if  wavy  fibres  running 
parallel  with  the  surface  of  the  root  had  become 
calcified ;  it  is  common  in  cementum  covering  the 
roots  of  teeth  which  have  been  slightly  inflamed — 
as  in  the  case  of  teeth  with  healthy  pulps.     Lacunar 
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cementum  is  not  found  in  large  quantities  on  roots 
wliicli  have  been  the  subject  of  tolerably  intense 
inflammation,  but  occurs  in  isolated  patches,  and 
the  lacunas  and  canaliculi  are  irregularly  dis- 
tributed. The  irregular  variety,  on  the  contrary, 
does  appear  in  these  cases,  and  suggests  the 
calcification  of  a  jumbled  mass.  Both  this  variety 
and  the  granular  have  faint  linear  markings.  I 
am  unable  to  find  out  what  variety  of  circum- 
stances regulates  the  type  of  tissue  formed,  or  to 
discover  how  the  cell-elements  difier  either  in  size 
or  arrangement  in  producing  the  difier ent  varieties. 
It  has  been  suofcrested  that  the  c^enetic  cells 
(osteoblasts)  are  in  no  way  to  be  distinguished 
from  absorption  cells  (osteoclasts),  but  I  think 
they  may  be  distinctly  differentiated.  In  the  first 
place,  they  are  distinctly  smaller  than  the  giant 
absorption  cells  ;  and  in  the  second  place,  they  are 
supported  by  a  tissue  whose  fibres  generally  run 
parallel  with  the  surface  of  the  root.  Should, 
however,  the  fibres  happen  to  deviate  from  this 
e^eneral  direction,  the  linear  markinor  will  corres- 
pond  with  such  deviation. 

Changes  in  the  alveolus. — The  bone  lying  in 
immediate  contact  with  an  inflamed  dental  perios- 
teum is  liable  to  become  absorbed,  and  a  specialised 
tissue  performs  this  process  in  a  precisely  simihir 
numner  to  that  which  obtains  in  the  absorption 
of  cementum.      The    space  thus   gained  is  filled 
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witli  fjranulation  tissue,  and  the  inflammation 
may  eventually  cut  off  the  vascular  supply  of  a 
portion  of  bone,  which  then  becomes  necrosed. 
The  medullary  tissue  with  which  the  alveolus  may 
become  riddled,  cannot  be  distinguished  in  any 
way  from  the  continuous  tissue  surrounding  an 
inflamed  root. 

Changes  in  dentine. — There  has  been,  and  there 
still  exists,  a  great  conflict  of  opinion  as  to  whether 
"  vital  action "  occurs  in  dentine,  and  whether 
strictly  pathological  conditions  may  be  observed 
in  this  tissue  apart  from  any  changes  which  can 
be  accounted  for  by  purely  chemical  action.  The 
question  has  arrived  at  its  acutest  stage  in  dis- 
cussing the  phenomena  of  caries ;  but,  as  caries 
and  alveolar  abscess  have  no  intimate  relation  the 
one  to  the  other,  I  intend  giving  the  former  a 
wide  berth.  It  will  at  least  be  a  slight  novelty — if 
of  less  interest — to  enquire  if  any  changes  occur 
in  dentine  as  the  result  of  periostitis ;  and  if  so, 
whether  they  may  be  considered  as  pathological. 
It  has  been  commonly  noted  that  the  dentine  of 
the  roots  of  teeth  in  old  people  has  a  peculiar 
horny,  translucent  appearance,  quite  distinct  from 
the  ordinary  characteristic  opacity  of  ordinary 
teeth ;  and  this  is  also  true  of  the  roots  of  teeth 
exposed  to  long  periosteal  mischief.  If  the  latter 
be  carefully  examined  in  section,  there  appears  to 
the  naked  eve  a  distinct  outer  belt  of  tissue  more 
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transparent  tlian  tlie  rest  of  the  dentine,  and  less 
susceptible  to  staining.  The  microscopic  appear- 
.ances  confirm  the  existence  of  this  transparent 
belt,  and  one  naturally  seeks  for  an  explanation. 
In  trying  to  account  for  the  "  transparent  zone  " 
in  connection  with  caries,  several  theories  have 
been  advanced  to  explain  a  condition  which 
appears  to  be  allied  to  that  under  consideration. 
The  simplest  way  of  explaining  the  increased 
transparency  is  to  ascribe  it  to  calcification  of  the 
.dentinal  fibrils,  and  this  is  the  ground  taken  up  by 
Dr.  Magitot.  Leber  and  Eottenstein  take  up  the 
direct  negative,  and  say  that  the  transparency  is 
due  to  decalcification.  Professor  Wedl  seems 
inclined  to  deny  the  theory  of  calcification,  and 
says  he  has  succeeded  in  staining  the  tubes  and 
their  contents  of  the  transparent  teeth  of  old 
people  with  carmine.  Other  workers  have  experi- 
mented in  this  direction,  but  time  will  not  permit 
of  an  analysis  of  their  opinions.  Mr.  Charles 
Tomes,  to  whom  we  are  indebted  for  so  much 
research  in  the  field  of  dental  pathology,  appears 
to  disfavour  the  idea  of  vital  action  in  dentine — at 
least,  that  is  the  impression  conveyed  by  a  careful 
perusal  of  his  latest  account  of  caries.  I  am  afraid 
my  own  experiments  are  so  slight  as  scarcely  to 
justify  the  expression  of  an  opinion,  and  yet  I  am 
unable  to  account  for  the  transparent  belt  of 
dentine    in   fangs   which   have   been  involved  in 
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periosteal  inflammation  without  assuming  a  process 
of  a  low  inflammatory  nature.  In  the  first  place, 
it  lias  yet  to  be  proved  that  the  tissue  is  incapable 
of  pathological  changes  ^j>^?'  se ;  the  fact  that  it  is 
non-vascular  is  of  itself  not  sufficient,  and  on  a 
priori  grounds  we  are  justified  in  assuming  that 
any  tissue,  if  it  be  alive,  is  capable  of  exhibiting 
inflammatory  action.  From  a  large  number  of 
sections  which  I  have  made,  there  appears  to  be  a 
distinct  increase  of  medullary  tissue  in  the  shape 
of  enlarged  tubes  and  their  contents,  which  is  more 
marked  as  it  recedes  from  the  area  of  irritation  in 
the  direction  of  the  pulp  canal.  And  this  is 
further  explained  by  its  liability  to  deep  staining, 
a  phenomenon  which  is  a  characteristic  feature  of 
inflammatory  material.  On  the  other  hand,  the 
transparent  belt  already  referred  to  in  immediate 
continuity  with  the  cementum,  certainly  gives 
evidence  of  calcification  as  a  sequence  of  in- 
flammatory action ;  and  it  may  be  noted  that  the 
increased  transparency  of  the  tissue  may  be 
difierentiated  from  the  dentine  nearer  the  pulp 
canal  even  after  the  tooth  has  been  softened  in 
acid  for  the  purpose  of  section-cutting.  In  fact, 
the  process  seems  to  be  somewhat  analogous  to 
sclerosis  of  bone,  varying  in  degree  rather  than  in 
,  type.  It  has  been  generally  assumed  in  the  words 
I  of  Mr.  Charles  Tomes  that  "the  vitality  of  the 
dentine  is  sacrificed  when  the  pulp  is  destroyed  ;" 
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and  we  have  been  in  the  habit  of  speaking  of  a 
pulpless  tooth  as  a  dead  tooth.  I  cannot  subscribe 
to  this  formula,  because  I  beheve  that  death  of 
the  dentine  does  not  necessarily  follow  death  of 
the  pulp.  I  think  I  may  assert  without  fear  of 
contradiction  that  in  the  whole  range  of  human 
pathology  not  one  instance  could  be  found  of  new 
living  material  being  deposited  on  dead  tissue. 
Yet  this  is  true  if  death  of  the  dentine  follows 
death  of  the  pulp,  as  the  deposition  of  cementum 
to  repair  absorbed  patches  of  dentine  in  pulpless 
teeth  may  be  easily  demonstrated.  One  of  the 
specimens  under  the  microscope  clearly  shows  this, 
and  is  taken  from  one  of  the  fangs  of  a  lower 
molar  which  had  been  treated  for  alveolar  abscess 
unsuccessfully  for  a  long  period.  This  last  in- 
dication of  vital  action  in  dentine  is  one  which 
appears  to  me  to  be  convincing ;  and  I  would 
particularly  invite  those  members  of  the  Society 
who  are  sceptical  of  anything  in  the  shape  of  a 
pathological  condition  of  dentine — and  they  must 
be  in  a  large  majority — to  discuss  this  particular 
point,  and  try  and  account  for  such  a  strange 
phenomenon. 
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On  the  Treatment  of  Inveterate  Neuralgia  of  the 

Fifth  Nerve. 
Communicated  to  the  Society  by  J.  Montaign  Didsbuet,  Paris. 

[Re-written  and  Translated,  at  the  request  of  the  Author,  by  C.  J.  BoYD 
Wallis,  Foreign  Secretary  to  Odontological  Society.] 

Though  a  member  of  the  Odontological  Society 
of  Great  Britain  since  1864,  I  have  never  had, 
hitherto,  the  opportunity  to  bring  a  communi- 
cation before  the  Society,  my  time  having  been  so 
much  taken  up  with  the  affairs  of  the  Odonto- 
logical Society  of  France,  of  which  I  am  proud  to 
say  I  am  one  of  the  Founders. 

If  I  now  make  an  exception,  it  is  with  the  hope 
of  attracting  your  attention  to  a  subject  which  I 
have  treated  almost  contemporaneously  with  Mr. 
Victor  Horsley — viz.,  "  Inveterate  Neuralgia  of  the 
Fifth  Nerve." 

At  the  last  meeting  of  the  Odontological  Society 
of  France  (on  the  4th  instant)  I  brought  to  the 
notice  of  the  Societv  a  work  entitled  "  Dental 
Megrim  Trifacial  Neuralgia,  and  its  treatment  by 
Neurotomy  of  the  Auriculo-Temporal  Nerve ; 
dissecting  and  cauterizing  the  Hehx."  By  Mons. 
P.  Grout,  Eouen,  May,  1887.* 

*  Svo.  .  Meterie,  Librarian,  No.  11,  Eue  Jeanne  d'Arc,  Rouen. 
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The  treatment  recommended  by  Dr.  Grout  is 
very  old,  and  doubtless  many  of  you  are  acquainted 
with  it ;  but  for  one  reason  or  another  it  had  been 
abandoned  and  fallen  into  the  hands  of  the  black- 
smith and  others.  It  consists,  as  indicated  by  the 
title  of  the  work,  in  dividing  and  cauterizing  with 
the  actual  cautery  the  Auriculo-Temporal  Nerve, 
and  the  author  scientifically  describes  the  curative 
effect  of  the  operation  upon  neuralgia.  He  has 
made  careful  notes  of  169  operations,  of  which  156 
are  stated  to  have  been  successful. 


The  operation  is  a  very  simple  one.  The  instru- 
ment he  has  used,  Dr.  Grout  has  been  kind  enougli 
to  send  .to  me  by  his  son,  Dr.  FrankUn  Grout.  It 
was  given  to  him  thirty- four  years  ago  by  an  old 
dentist  of  Eouen,  named  Leclerc-Baroche.      The 
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instrument  consists  of  a  blade  resembling  a  screw- 
driver, about  six  inches  in  length  (18  to  20  centi- 
metres), including  the  handle,  and  a  sheath.  The 
sheath  is  surrounded  by  wood  to  prevent  injury  by 
heat  to  the  hands  of  the  operator,  also  for  the  pro- 
tection of  the  patient.  A  groove  to  fit  the  helix 
exists  at  the  end  of  the  sheath.  The  operation  may 
be  rapidly  performed,  requiring  only  three  or  four 
seconds.  It  is  a  simple  operation,  and  does  not 
require  the  experience  of  a  surgeon  like  Mr.  Victor 
Horsley,  who  proposes  the  "Avulsion  of  the  Fifth 
near  or  close  to  the  skull,"  an  operation  which  no 
dentist  would  undertake. 

I  would  recommend  to  the  notice  of  those 
gentlemen  who  are  French  scholars  this  interest- 
ing work  of  Dr.  Grout ;  the  information  contained 
therein  would  require  more  space  than  could  be 
allowed  in  a  communication  of  this  kind. 

After  due  regard  has  been  paid  to  the  condition 
of  the  teeth,  and  the  dentist  has  satisfied  himself 
that  a  wisdom  tooth  is  not  the  cause  of  the  mischief, 
I  would  recommend  him  to  have  recourse  to 
Neurotomy  of  the  Auriculo-Temporal  Nerve,  for, 
as  previously  stated,  the  operation  does  not  require 
the  assistance  of  an  experienced  surgeon. 

In  the  Transactions  of  the  Odontological  Society 
of  France  for  January  8th,  1885,  will  be  found  my 
communication  on  this  subject,  viz. :  "  On  Eefractory 
Facial  Neuralgia  of  the  Fifth  Pair :  The  Superior 

VOL.    XX.  L 
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and  Inferior  maxillary  brandies  of  the  riglit  side  : 
Neurotomy:  Cure" — ("  Cas  de  Neuralgie  faciale 
rebelle  de  la  cinquieme  paire:  Branclie  du  Maxillaire 
Superieur  et  Inferieur,  Cote  droit :  Neurotomie  : 
Guerison  "). 

The  followinor  case,  that  of  a  lady  who  had  been 
a  suflerer  for  many  years,  came  under  my  care. 
After  other  and  ineffectual  treatment,  Neurotomy 
was  decided  upon.  I  removed  all  the  remaining 
teeth  and  roots,  numbering  twenty-two.  Dr.  Pean,  a 
Paris  Hospital  Surgeon,  then  performed  Neurotomy, 
the  patient  having  been  previously  placed  under  the 
influence  of  chloroform ;  the  operation  lasting  one 
hour  and  ten  minutes.  Three  months  later  I 
supplied  the  patient  with  a  denture.  The  patient 
wascuredjbut  disfigured,  and  subsequently  paralysis 
of  the  lip  followed,  by  which  the  ujDper  lip  was 
drawn  to  one  side. 

I  have  read  with  s^reat  interest  the  discussion 
which  followed  the  very  interesting  paper  by 
Mr.  Horsley  at  the  meeting  of  your  Society. 
Mr.  Horsley  asks  for  information  respecting  the 
character  of  the  pain,  the  primary  seat  of  the 
disturbance,  &c.  I  will  give  him  and  you,  gentle- 
men, a  few  paragraphs  referring  to  the  conclusions 
arrived  at  by  Dr.  Grout,  which  will  answer  these 
questions  as  well  as  if  they  had  been  written  for 
the  purpose. 

At  page  52  Dr.  Grout  says  : — 
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7.  The  teeth,  are  generally  the  origm  of  these 

affections. 

8.  The    stomach,  uterus,  and  other   internal 

organs  are  also  the  origin  of  megrim, 
though  more  rarely. 

9.  The  internal  and  external  remedies  which 

have  been  recommended  for  centuries 
past  only  accidentally  remove  or  alleviate 
the  pain. 

10.  Neurotomy    of    the    Auriculo  -  Temporal 

Nerve  will  alone  cure,  sometimes  in  a  few 
minutes,  always  in  two  or  three  weeks. 

11.  Anatomical  facts  exist  which  explain  this 

result. 

12.  It  is  the    shock  to   the   grey  axis   of  the 

medulla  produced  by  cauterization  that 

effects  the  cure. 
This  I  will  translate  in  the  best  English  at  my 
command  as  follows  : — "  The  curative  effect  of 
igneous  Neurotomy  of  the  Auriculo-Temporal  Nerve 
is  due  to  the  shock  it  produces  on  the  grey  axis  of 
the  medulla."  Dr.  Grout  tells  us  that  it  is  also  a 
remedy  for  sciatic  neuralgia,  and  if  I  did  not  make 
earlier  mention  of  this  it  was  due  to  my  not  wish- 
ing, as  a  dentist,  to  digress  from  my  special  subject. 
But  Mons.  Yerneuil,  a  Paris  Hospital  Surgeon, 
wrote  me  that  he  had  seen  it  used  successfully  for 
sciatic  paiit. 

My  conclusion  is  that  in  cases  of  acute  neuralgia 

L  2 
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of  the  head,  where  the  teeth  have  been  well 
examined  and  attended  to,  we  are  justified  in 
practising  Xeurotomy  of  the  Auriculo-Temporal 
Nerve  by  means  of  the  actual  cautery.  It  should, 
according  to  Dr.  Grout,  be  performed  in  both  ears. 
In  conclusion,  gentlemen,  I  will  state  one  case 
which  has  been  thus  far  successful,  thouGfh  the 
operation  was  performed  too  recently  to  enable  me 
to  speak  of  it  with  absolute  certainty.  A  man 
came  to  me  on  the  8th  of  October,  1887,  suffering 
acute  pain,  and  he  had  been  deprived  of  sleep  for 
several  days.  Upon  examination  of  the  mouth  I 
found  the  first,  second,  and  third  molars  were 
completely  decayed,  as  was  also  the  lower  wisdom  ; 
he  was  unable  to  indicate  from  which  of  the  teeth 
the  pain  arose,  therefore,  as  I  did  not  think  it  well 
to  remove  the  four  teeth,  I  decided  to  practise 
Neurotomy  of  the  Auriculo-Temporal  Nerve  near 
the  ear  with  Dr.  Grout's  neurotome.  The  operation 
was  performed  only  on  the  affected  side  on  the 
Saturday,  and  I  requested  the  patient  to  report 
himself  to  me  on  the  Monday  following,  which  he 
did,  and  at  the  same  time  expressed  his  gratitude 
for  the  service  rendered,  stating  that  he  had  slept 
well  on  the  night  after  the  operation,  and  on  the 
Sunday  all  pain  had  subsided.  I  have  not  seen 
him  since,  but  he  promised  to  call  at  the  beginning 
of  next  week.  Therefore  I  have  felt  justified  in 
notimx  this  case  as  a  success. 
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Loss  of  blood  occurs  only  in  1  case  in  25.  In 
this  case  there  was  no  loss  of  blood,  and  the  scar 
was  but  a  trifle,  and  upon  which  I  recommended 
an  application  of  vaseline  on  cotton  wool. 

My  only  object  in  this  communication  is  to  be 
useful,  first  of  all  to  humanity,  and  secondly  to  our 
Society. 


(   142  ) 


Discussion. 

Mr.  Xewland  Pedlet,  in  thanking  Mr.  Lloyd  Williams 
for  having  bronglit  forward  a  subject  of  such  general  interest^ 
took  exception  to  the  restricted  definition  he  had  adopted. 
He  said  the  paper  was  chiefly  devoted  to  the  minute  his- 
tology of  degenerative  changes  occurring  in  the  various 
tissues  of  the  tooth,  with  a  more  or  less  obvious  connection 
with  the  production  of  alveolar  abscess.  It  was  of  more 
practical  importance  to  consider  the  cause  and  conditions 
under  which  the  disease  arose,  in  order  that  we  might 
estimate  to  what  extent  our  present  method  of  treating 
dead  teeth  is  calculated  to  be  successful. 

Mr.  Lloyd  Williams  rightly  said  that  the  imbibition  of 
septic  degenerating  pulp  tissue  was  a  rife  cause  of  the  dis- 
order. Pasteur  and  Lister  thought  that  putrefactive  changes 
were  entirely  dependent  on  the  agency  of  germs;  on  the  other 
hand  Billroth  and  others  were  of  opinion  that  the  decom- 
position of  animal  tissue  must  occur  as  a  chemical  process, 
under  certain  conditions,  and  apart  from  the  addition  of 
new  agents. 

Panum  had  extracted  a  highly  putrefactive  substance  from 
macerated  jDutrid  meat.  Also,  we  have  the  example  of 
ptyalin,  pepsin  and  pancreatin,  which  were  derived  from  cell 
activity,  yet  acted  in  a  purely  chemical  way.  The  above  facts 
support  the  theory  that  decomposition  and  putrefactive  de- 
composition are  not  necessarily  dependent  on  micro-organisms, 
and  we  are  aware  that  germs  may  exist  in  the  discharge  and 
tissues  of  a  wound  without  its  becoming  putrid. 

The  next  point  was  that  the  mere  presence  of  putrid  dis- 
charge need  not  occasion  inflammation,  for  wounds  with 
putrid  discharge  often  heal  well.  Dead  teeth  with  open  pulp 
cavities  and  pervious  canals  may  long  remain  quiescent ;  and 
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in  the  operation  of  rhizodontropliy  we  often  permit  the 
putrefied  contents  of  a  pulp  chamber  to  drain  through  a 
wound  in  the  periosteum,  without  harmful  result.  When, 
however,  tissue,  in  pent-up  cavities,  is  in  the  act  of  dying, 
a  highly  poisonous  compound  is  formed.  This  is  what  takes 
place  in  teeth  apparently  sound,  but  with  dead  pulps. 
When  these  pulp  chambers  are  opened  some  of  them  are 
putrid,  and  if  we  exclude  the  possible  permeability  of  tooth 
substance  by  fluid  from  the  surface,  and  in  the  absence  of  a 
sinus  connected  with  the  root  of  the  tooth,  we  must  infer  that 
putrefaction  can  take  place  without  germs,  or  that  germs  can 
obtain  access  to  the  pulp  chamber  from  within.  There  is 
much  to  support  the  view  that  germs  do  permeate  the  tissues 
of  the  body.  Putrid  pus  has  been  evacuated  from  deep- 
seated  cavities  that  never  communicated  with  the  surface. 
In  animals,  if  injury  be  done  to  the  medulla  of  a  bone,  and 
the  animal  fed  on  putrid  food,  septic  osteo-myelitis  results, 
probably  from  the  absorption  of  a  poison  in  germ  form 
through  the  bowel.  Similarly  the  belief  seems  to  be  daily 
gaining  ground  that  the  virus  of  many  contagious  diseases 
exists  in  the  form  of  a  micro-organism  and  enters  the  system 
through  the  lung. 

The  President  had  pointed  out  that  no  germs  had  hitherto  \ 
been  found  in  the  pulps  of   teeth  that   had  decomposed  in 
teeth  apparently  sound,  yet  he  had  admitted  that  they  might 
have  passed  undetected. 

If  we  admit  the  above  facts  we  shall  be  led  to  the  conclu- 
sion that  under  certain  circumstances  germs  may  permeate 
the  tissues  of  the  body,  and  thus  find  access  to  the  pulp 
chambers  of  teeth.  In  our  treatment  of  such  teeth  our  object 
must  be  to  remove  as  far  as  possible  all  germ  pabulum  from 
the  root  canals,  and  to  thoroughly  impregnate  any  remains  of 
such  tissue  with  strong  disinfectants  and  germicides. 

The  President  said  there  was  little  satisfactory  evidence 
to  explain  the  pathological  changes  which  take  place  about 
the  apex  of  the  root  during  the  inception  of  alveolar  abscess, 
and  he  had  no  doubt  research  work  upon  this  point  would 
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bring  to  light  many  new  facts.      He  was  sure  tlie  Society  J 

must  feel  obliged  to  Mr.  Lloyd  Williams  for  his  work  in  that 
direction,  and  he  hoped  that  further  investigation  on  his  part 
would  be  attended  with  fresh  additions  to  our  knowledge. 

Dr.  Cuis'NIXGHAM  remarked  that  he  believed  many  ob- 
servers would  be  ready  to  undertake  the  work  if  IMr.  Lloyd 
Williams,  the  President,  and  others,  who  were  familiar  with  fl 

the  processes  employed,  would  be  willing  to  make  these 
public  property,  and  he  suggested  that  a  line  of  research,  if 
mapped  out  by  the  President,  who  had  done  so  much  in  that 
field,  would  prove  of  great  value.  He  believed  a  Hungarian 
dental  Journal  contained  some  useful  papers  by  a  foreign 
observer  upon  the  subject  in  hand. 

The  President  deprecated  such  a  course  of  action  on  his 
own  part,  as  the  believed  it  was  far  better  every  observer 
should  adhere  to  methods  and  lines  of  research  with  which 
he  was  familiar. 

After  a  brief  reply  from  Mr.  Lloyd  Williams,  the  Presi- 
DEXT  announced  that  the  next  meeting  would  take  place  on  the 
second  ]\Ionday  in  January,  1888,  when  papers  would  be  read 
by  Mr.  A.  S.  Underwood,  upon  "  Erosion  in  connection  with 
some  Points  in  the  Minute  Anatomy  of  Enamel;"  by  Mr. 
Hutchinson,  "A  Note  on  Erosion;"  and  that  the  President 
would  deliver  his  valedictory  address. 

The  Meeting  then  adjourned. 
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Notes. 

In  reviewing  the  above  cases  there  will  be  seen  that  no 
universal  success  attended  its  use,  but  I  believe  that  where 
it  does  not  seem  efficacious  in  some  cases  may  be  attributed 
to  the  solution  not  getting  properly  to  the  part  where  the 
division  of  tissues  takes  place. 

T  do  not  find  that  old  age  or  youth  are  any  objection  to 
using  cocaine,  but  I  have  a  growing  feeling  of  caution  in 
using  it  to  anaemic  persons,  hysterical  females,  or  persons  of 
very  flabby  or  feeble  muscular  tone.  I  do  not  encourage  its 
use  for  one  or  two  teeth  easy  to  extract,  as  foi'  such  cases  I 
think  nothing  can  be  better  than  ^^3^  S'^^  J  ^^^  ^0^"  ^  severe 
and  tedious  extraction,  where  ^X)  gas  is  so  likely  to  prove 
insufficient,  I  find  it  very  valuable.  In  thj  cases  tabulated 
there  are  more  than  the  average  of  difficult  teeth,  from  this 
I't'jisoii  ihnt  I  ]i;i\'t'  s[it'(-i:illy  rtn'tiiiniu'udfd  i-ttcniiic  fnr  stkOi 
<';iSfS.  Mfi;ili('|-s    lit'     llic     s;iitir     r;iliill\      wli"    lia\e    CMiiie    t'nl' 

tlie  coCMiiic  on  licai;iiig  lluMC  rclatiNi-s  ncrctmit.  I  lia.Nc  pliiced 
consecutively,  as  1  considered  this  some  evidence  in  its  favour. 
The  same  observation  applies  to  the  same  patient  desiring  its 
application  a  second  time :  there  were  fourteen  such  cases. 

One  case.  Miss  R.  S.,  October  4th,  the  last  tabulated  under 
the  head  of  Excision  of  Pulp,  indicated  that  cocaine  would 
obtund  pain  after  the  application  of  arsenic. 

In  severe  cases  of  extraction  with  elevator  I  have  found 
the  anaesthesia  last  ten  or  twelve  minutes. 
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ANNUAL    GENERAL    MEETING. 

January  dthj  1888. 
CHAS.   S.  TOMES,  F.R.S.,  President,  in  the  Chair. 


The  Minutes  of  the  last  meeting  were  read  and  confirmed. 

The  President  stated  that  a  memorial  had  been  presented 
to  the  Council  proposing  that  Professor  Miller,  of  Berlin, 
should  be  elected  a  Corresponding  Member  of  the  Society. 
Professor  Miller  would  be  well  known  to  every  one  present  as 
having  prosecuted  some  valuable  work  in  elucidation  of  the 
relation  subsisting  between  bacteria  and  dental  caries  and 
other  diseases  of  the  teeth.  As  the  election  of  Corresponding 
Members  was  conducted  in  the  same  manner  as  was  that  of 
ordinary  Members,  the  name  of  Professor  Miller  would  have 
to  be  brought  before  the  Society  for  ballot  at  a  subsequent 
meetinor. 

o 

The  President  announced  that  Mr.  H.  Lloyd  Williams, 
M.R.C.S.,  L.D.S.,  Mr.  R.  J.  Lovitt,  L.D.S.,  Mr.  Apperley, 
L.D.S.,  Mr.  George  W.  Watson,  L.D.S.Edin.,  and  Dr.  W.  J. 
Miller,  of  Berlin  (as  a  Corresponding  Member),  had  been  duly 
nominated  candidates  for  Membership,  and  would  be  balloted 
for  at  a  subsequent  meeting. 

The  President  said  that  it  was  proposed  to  confer  the 
distinction  of  Honorary  Membership  upon  Mr.  Henry  John 
Barrett,  a  former  President  of  the  Society  in  the  year  1869. 
This  being  put  to  the  meeting,  Mr.  Barrett  was  elected  by 
acclamation. 
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Messrs,  Charles  Augustin  Pattinson,  L.D.S.,  16,  Archway 
Road,  Higho^ate,  and  William  Mitchell,  D.D.S.  (Michigan), 
15,  Upper  Brook  Street,  Grosvenor  Square,  were  balloted  for 
and  duly  elected  Resident  Members ;  and  Mr.  Horace  John 
Gould,  L.D.S.Eng.,  18,  Mount  Road,  Madras,  India,  Non- 
resident Member. 

The  President  announced  that  the  names  of  six  Members 
were  required,  that  two  Scrutineers  might  be  selected  from 
them.  Messrs.  W.  A.  Maggs  and  C.  Robbins  were  selected, 
and  the  ballot  for  the  election  of  officers  for  the  ensuing 
year  declared  open. 

The  Treasurer  (Mr.  Thomas  Arnold  Rogers),  being 
called  upon  for  his  Report  said,  all  present  would  deeply 
deplore  the  absence  of  their  late  Treasurer,  and  the  more  so 
as  his  absence  occurred  as  a  result  of  illness.  All  would  miss 
his  genial  face  and  kindly  words ;  it  was  therefore  with  much 
pleasure  that  he  found  himself  able  to  inform  the  Society 
that  Mr.  Parkinson,  whom  he  had  recently  seen  at  Eastbourne, 
was  much  improved  in  health.  Turning  to  the  matters  of 
the  Society,  he  wished  to  say  that  the  efficient  state  of  the 
Society's  balance  sheet  was  due  to  the  exertions  of  Mr. 
Frederick  Canton  and  Mr.  Willoughby  Weiss,  as,  partly  from 
illness,  and  partly  from  other  causes,  he  had  been  compelled 
to  depute  the  work  to  other  hands.  He  also  acknowledged 
the  consideration  of  the  Auditors,  Mr.  E.  Lloyd  Williams  and 
Mr.  J.  Smith  Tarner,  the  latter  gentleman  having  been  re- 
quested by  the  President  to  undertake  the  duties  which  the 
Society  had  entrusted  to  Mr.  Vanderpant,  but  which  Mr. 
Vanderpant  had  unavoidably  been  compelled  to  commit  to 
another.  In  presenting  his  balance  sheet  he  congratulated 
the  Society  upon  its  possession  of  a  substantial  surplus,  but 
he  feared  that  the  almost  inevitable  increase  in  expenditure 
which  would  take  place  after  the  enlargement  of  the  Society's 
rooms  and  Museum  would  render  so  satisfactory  a  state  of 
affairs  somewhat  difficult  of  attainment  in  the  future.  The 
Curator,  with  more  space  at  his  command,  would  doubtless 
desire  many  fresh  additions  to  the  Society's  well-an-anged 
collections  ;  and  the  diligent  Librarian,  he  felt  sure,  would  be 
equally  anxious  to  extend  the  Society's  Library. 
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New  Members  elected  (1886-7)  — 

Eesident  . .  . .  . .  . .  . .  • .  •  • 

Non-Resident      . .  . .  . .  . .  . .  . 

Honorary. .  . .  . .  . .  . .  . . 

Resignations — 

Resident  . .  . .  . .  . .  . .  . .  . .         2 

Non-Resident      . .  . .  . .  . .  . .  . .  2 

Honorary  and  Corresponding   . .  . .  . .  . ,  2 

Removals         ..  ..  ..  ..  ..  ..  ..  ..  3 

Number  of  Resident  and  Non-Resident  Members. .  . .  . .      304. 

Honorary  and  Corresponding  . .  . .  . .  . .  . .        34 

The  Librarian  (Mr.  Felix  Weiss),  in  presenting  his 
Report,  said  he  could  only  repeat  what  he  had  stated  on 
former  occasions,  that  the  Library  was  every  year  becoming 
more  useful.  The  borrowing  Members  now  exceeded  the 
students  who  enjoyed  by  coartesy  the  privileges  of  the 
Reading-Room.  He  was  often  asked  why  the  Society  did 
not  publish  a  catalogue  more  frequently.  His  answer  was 
a  very  simple  one.  To  do  so  would  cost  money,  and  it  was 
not  wanted.  The  catalogue  and  appendix  with  the  written 
list  was  sufficient,  and  Crowley's  Dental  Bibliography  was 
numbered  to  suit  the  cases,  although  they  had  many  works 
not  found  in  that  list.  Before  sitting  down  he  might  remark 
that  the  Council  had  decided  to  publish  with  each  volume  of 
the  Transactions  a  list  of  the  Members,  and  this  list  would 
be  embodied  in  the  January  number.  Any  errors  should 
be  at  once  corrected  and  forwarded  to  him,  the  Librarian. 
The  Society  had  received  the  "  Proceedings  of  the  Royal 
Society,"  the  "  Transactions  of  the  American  Dental  Associa- 
tion," and  the  "Journal  of  Anatomy  and  Physiology."  He 
desir-ed  to  thank  the  Society  for  its  kindness  in  proposing 
to  re-elect  him  to  the  office  he  held,  and  he  hoped  to  be  able 
to  fulfil  its  duties  with  benefit  to  the  Members. 

The  Curator  (Mr.  Storer  Bennett)  was  then  called 
upon  for  his  Report.  He  stated  that  during  the  past  year 
fifty-three  specimens  had  been  added  to  the  Museum,  which 
compared  favourably  in  point  of  numbers  with  forty-one 
obtained  during  the  preceding  twelve  months.     Nine  speci- 
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mens  were  instances  of  comparative  dental  pathology,  a  ^ 
subject  that  had  occupied  the  attention  of  the  Society  on 
several  occasions  during  the  last  two  or  three  years.  These 
specimens  proved,  if  indeed  proof  were  needed,  that  dental 
diseases  were  by  no  means  so  uncommon  among  the  lower 
animals  as  was  fi-equently  affirmed ;  and  he  could  not  help 
expressing  a  conviction,  that  if  Members  would  but  keep 
their  eyes  open  and  take  a  little  trouble  in  the  matter, 
the  Society's  collection  of  specimens  of  the  diseases  of  teeth 
among  the  lower  animals  would  soon  be  as  complete  as  it 
long  had  been  in  examples  of  such  disease  in  the  human 
subject. 

The  President  then  called  upon  Mr.  Arthur  S.  Underwood 
for  his  paper  upon  "  Erosion  in  its  relation  with  some  points 
in  the  Minute  Anatomy  of  Enamel,"  and  remarked  that  he 
should  ask  Mr.  S.  J.  Hutchinson  to  read  his  "Note  on 
Erosion"  immediately  after  the  conclusion  of  Mr.  Under- 
wood's paper,  so  that  the  discussion  might  be  taken  upon 
both  papers  together. 


(  1^1  ) 


On  Erosion  in  Connection  with  some  Points  in  the 
Minute  Anatomy  of  Enamel. 

Bv  Arthur  S.  Underwood,  M.R.C.S.,  L.D.S. 

Lecturer  on  Dental  Anatomy,  London  School  of  Dental  Suryery. 

Mr.  President  and  Gentlemen, 

It  is  granted  by  all  authorities  that  the  form  of 
destruction  of  the  dental  tissues  which  we  call 
"  erosion "  has  more  or  less  baffled  the  attempts 
of  pathologists  to  explain  its  phenomena.  Dr.  G. 
V.  Black,  of  Chicago,  in  what  is  probably  the  most 
recent  resume  of  the  subject,  admits,  after  a  very 
careful  discussion  of  those  facts  which  have  so  far 
been  recorded,  that  the  etiolocrv  of  erosion  is  still 
a  most  obscure  question,  and  adds  that  it  is  the 
duty  of  all  who  may  discover  anything  throwing 
ever  so  little  light  upon  the  matter  to  submit  it  to 
the  profession.  It  is  in  the  hope  of  adding  a  few 
facts  to  our  present  stock  of  information,  and  not 
with  any  ambitious  designs  of  framing  a  theory, 
that  I  venture  to  occupy  a  little  of  your  time 
to-night. 

I  have  durinor  the  last  four  or  five  vears  been 
carefully  observing  the  progress  of  one  of  the  most 
marked  cases  of  erosion  that  I  have  ever  heard  of, 
and  comparing  it  with  some  other  less  severe  cases. 
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I  liave  had  the  good  luck  to  obtain  several  very 
thin  sections  of  pronounced  examples  of  the  disease  ; 
and,  lastly,  I  have  recently  acquired  an  objective 
(t^  oil  immersion.  Swift)  which  defines  clearly 
many  appearances  which  have  previously  defied 
my  attempts  to  decide  upon  their  nature.  Under 
these  circumstances  I  have  put  together  these 
notes  for  your  consideration. 

I  should  like  to  commence  by  describino^  the 
naked  eye  appearances  and  the  general  pathology 
of  the  case  to  which  I  have  given  special  attention. 

It  was  one  of  erosion  pure  and  simple.  The 
eroded  surfaces  were  not  specially  exposed  to  the 
wear  and  tear  of  mastication,  and  were  in  places 
almost  inaccessible  to  the  toothbrush.  \Mien  I  first 
saw  the  patient  she  had  never  worn  artificial  teeth. 
Caries  was  present  as  well  as  erosion,  and  had  in 
some  cases  attacked  eroded  surfaces.  The  erosion 
presented  the  usual  characteristics  of  a  perfectly 
smooth  hard  surface,  generally  a  little  tinted  with 
yellow  pigment.  The  lesions  had  much  the  ap- 
pearance of  injuries  inflicted  with  files  of  various 
shapes,  the  enamel  always  suffering  more  than  the 
dentine.  Sometimes  the  whole  surface  appeared 
to  have  been  cleanly  sliced  off,  and  in  one  case 
(a  lower  bicuspid)  three  of  the  four  surfaces  were 
thus  removed,  as  also  was  the  crown,  leaving  a 
sharply  defined  square  pillar  of  dentine  standing. 
In    the    lower    incisors    the    labial    surface    was 
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grooved  as  if  destroyed  by  a  narrow  file.  In 
the  upper  incisors  the  grooves  were  smaller,,  but 
often  more  numerous.  The  only  situations  which 
were  free  from  the  injury  were  the  lingual  surfaces 
of  the  lower  incisors  and  the  whole  of  the  upper 
molars,  and  as  I  have  never  seen  these  surfaces 
attacked,  I  do  not  think  the  change  is  due  to  a 
perversion  of  submaxillary  or  parotid  saliva  ; 
neither  is  the  change  limited  to  the  necks  of  the 
teeth,  though  this  is  its  most  usual  seat,  the  crowns 
may  be  attacked. 

Dr.  Black,  in  the  course  of  some  experiments, 
undertaken  with  quite  another  object,  discovered 
that  teeth  which  were  exposed  to  a  continuous 
current  of  a  weak  solution  of  hydrochloric  acid 
(1-1000)  underwent  a  change  much  resembling 
erosion  on  those  surfaces  most  exposed  to  the 
action  of  the  current.  In  the  case  described  by 
Dr.  Murie  at  a  meeting  of  this  Society  in  1870,  and 
figured  in  Mr.  Tomes'  "  Manual  of  Anatomy,"  in 
which  the  teeth  of  the  sea-lion  suffered  from  an 
extreme  form  of  this  affection,  the  surfaces  affected 
were  eminently  those  most  exposed. 

To  sum  up  the  question  of  situation,  erosion 
does  not  affect  specially  the  surfaces  upon  which 
the  great  salivary  glands  pour  out  their  secre- 
tions, (which  surfaces  are  specially  prone  to 
collect  tartar  deposit),  but  rather  seems  to  avoid 
them ;  it  does  not  attack  exclusively  the  necks  of 
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the  teeth,  or  those  parts  in  contact  with  the  gum  ; 
it  does  not  choose  surfaces  affected  by  wear  and 
tear,  but  rather  prefers  parts  that  are  never  in  the 
way  of  mastication ;  and,  according  to  Mr.  Bland 
Sutton,  in  comparative  pathology  it  usually  attacks 
abortive  and  imperfectly  formed  teeth  ;  it  avoids 
those  nooks  and  crannies  where  food  accumulates, 
and  where  caries  is  usually  found,  seeking  rather 
surfaces  that  are  freely  washed  by  the  saliva  and 
wilier e  no  food  could  lodge.  Lastly,  it  is  found 
where  no  toothbrush  has  ever  been,  and  where 
no  bands  for  attaching  plates  have  been  employed.* 
In  the  case  quoted  first,  as  also  in  two  others 
nearly  as  marked,  the  patients  were  exceedingly 
subject  to  a  gouty  form  of  rheumatism,  and  the 
normal  condition  of  the  buccal  mucus  was  exceed- 
ingly acid.  (This  latter  fact  was  observed  by  Dr. 
Black  in  several  cases.)  Another  peculiarity  was 
that  up  to  middle  age  in  two  cases,  and  about 
twenty-one  in  the  third,  there  was  nothing  notice- 
able about  the  teeth,  then  a  severe  attack  of 
rheumatism,  following  on  serious  domestic  bereave- 
ment, was  attended  by  a  sudden  and  rather  rapid 
outbreak  of  erosion.  After  the  first  outbreak  the 
rapidity  of  progress  of  the  disease  gradually  de- 

*  The  sea-lion  described  in  Dr.  Murie's  interesting  paper  and  the 
other  Otariae  mentioned  by  Mr.  Tomes  suffered  from  erosion,  but  ob- 
viously it  was  not  traceable  to  toothbrushes  or  to  artificial  phites,  and  it 
occurs  in  the  mouths  of  human  subjects,  where  neither  of  these  civilising 
influences  have  been  at  work. 
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creased,  but  suffered  temporary  exacerbations 
during  subsequent  attacks  of  rheumatism.  The 
suddenness  of  the  attack  was  also  a  prominent 
feature  in  a  case  reported  by  Mr.  Steele  to  this 
Society  in  1870,  and  in  the  subsequent  discussion 
Mr.  Harrison  described  some  other  casf^s  in  which 
the  use  of  dentifrices  and  hard  toothbrushes  could 
scarcely  have  been  assumed  to  be  the  causes,  one 
of  these  occurring  in  a  block  of  hippopotamus 
ivory,  which  had  not  been  cleaned  with  tooth- 
powder  at  all.  In  all  the  cases  which  I  have 
examined  the  enamel  has  suffered  more  completely 
than  the  dentine. 

In  the  cases  quoted  by  Dr.  Black,  and  in  my 
own,  the  living  tissues  have  suffered  in  different 
ways  from  the  advance  of  erosion.  Sometimes  the 
eroded  surface  has  been  exceedingly  hypergesthetic, 
intolerant  of  acid  substances,  and  exquisitely  sensi- 
tive to  the  touch,  while  in  others  it  was  absolutely 
destitute  of  sensation ;  sometimes  the  pulp  has 
died  before  its  surface  was  reached,  sometimes 
it  has  been  protected  by  secondary  dentine,  some- 
times it  has  been  exposed  while  living — this  latter 
sequel  has  been  observed  by  Mr.  C.  S.  Tomes  and 
by  Dr.  Swain,  but  Dr.  Black  has  not  met  with  it. 

So  far  the  clinical  phenomena  which  I  have 
noted  have  been  in  accordance  with  the  existinof 
recorded  facts ;  the  value  of  these  phenomena  I 
shall  attempt   to    estimate   later    on,    but,  before 
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doing  SO,  I  will  describe  tlie  appearance  of  the 
sections  wliicli  I  have  examined  under  the  micro- 
scope. 

In  order  to  render  clear  the  peculiarities  which 
I  have  observed  in  the  enamel  of  teeth  suffering 
from  erosion  it  is  necessary  that  I  should  trespass 
upon  your  patience  for  a  few  minutes,  and  call 
attention  to  the  appearance  of  normal  human 
enamel  as  I  have  observed  it. 

The  sections  have  been  prepared  with  the  desire 
to  avoid  all  illusory  appearances  created  by  the 
process  of  mounting.  Some  have  been  stained 
with  chloride  of  gold,  and  some  with  nitrate  of 
silver,  but  the  greater  number  have  not  been 
stained  at  all,  and  they  have  all  been  ground 
down,  and  not  softened  in  acid,  because  when 
powerful  reagents  are  used,  as  is  necessary  in  silver 
staining,  or  great  heat  as  in  gold  staining,  or 
hydrochloric  acid  as  in  softening,  it  is  impossible 
to  be  sure  that  the  appearances  observed  may  not 
be  the  result  of  processes  of  section  cutting  and 
mounting.  A  full  light  with  no  diaphragm  has 
been  used  in  observing  them,  because  I  have 
assured  myself  that  the  wonderful  appearances 
that  may  be  observed  with  a  diminished  light  are 
mostly  illusory.  Lastly,  I  have  not  noted  surface 
markings,  but  only  changes  below  the  surface  of 
the  section. 

The   enamel  fibres   are  never,   so  far  as  I  can 


IN   THE   MINUTE   ANATOMY    OF   ENAMEL.  157 

make  out,  in  actual  contact,  but  are  always 
separated  from  eacli  other  by  clear  interspaces, 
which  are  about  yo  ^^^^  ^'^^^  ^^  ^^^  fibres.  In  the 
great  majority  of  cases  these  interspaces  appear 
to  me  to  be  empty,  both  in  stained  and  unstained 
sections,  but  sometimes  I  have  seen  what  appeared 
to  be  a  thin  line  of  something  in  the  interspace, 
and  such  lines  have  generally  appeared  to  be 
composed  of  fine  dots.*  This  is  especially  so  in 
enamel  stained  with  silver  nitrate.  I  have  never 
seen  anything  like  a  branch  springing  from  such  an 
interspace  and  communicating  with  another,  unless 
it  be  where  some  few  fibres  curve  obliquely  past 
longitudinal  ones,  and  the  interspace  round  them 
has  the  appearance  of  a  branch.  The  enamel 
fibres  themselves  are  finely  granular,  they  are 
covered  with  minute  dark  dots,  and  that  which  is 
between  the  dots  is  lighter,  but  not  nearly  so 
light  as  the  interspace.  When  seen  in  transverse 
section,  the  interspace  and  the  granularity  are  still 
obvious,t  the  commonest  shape  being  round  or 
oval,  but  never  in  human  enamel,  so  far  as  I  have 
seen,  approaching  anything  rectangular  (in  the  rat 
they  are  apparently  hexagonal).     In  certain  places, 

*  I  have  sometimes  seen  an  appearance  of  something  having  a  contour, 
lying  in  the  interspace  and  separated  on  either  side  from  its  margins,  but 
never  anything  stained  and  differentiated  as  a  fibril  is  in  a  well-stained 
section. 

t  The  axes  of  the  fibres  do  not  seem  to  present  any  special  structure, 
but  they  are  lighter  than  the  margins.  The  fibres  differ  much  in  size 
and  shape. 
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or  rather  tracts  of  enamel,  the  fibres  are  traversed 
by  striations  proper  to  themselves,  these  striations 
are  caused  by  slight  aggregations  of  the  dark  dots 
I  have  before  spoken  of ;  they  never  coincide  with 
any  alteration  in  the  thickness  of  the  fibre,  that 
is,  they  have  nothing  to  do  with  varicosity,  but 
traverse  the  fibre  much  as  the  striations  of  striped 
muscle  do,  only  they  are  often  oblique  in  direc- 
tion. Sometimes  these  striated  patches  are  tinted 
yellow ;  they  are  more  conspicuous  where  the 
enamel  fibres  curve  very  much. 

In  some  conditions  of  enamel,  especially  in  very 
young  enamel,  there  are  patches  in  which  the 
granularity  before  alluded  to  is  coarser,  the  dots 
bigger  and  more  distant  from  each  other,  and  in 
such  enamel  chemical  analysis  shows  that  the  pro- 
portion of  lime  salts  to  organic  matter  is  less. 

In  some  enamel  dark  lines  are  seen,  bearing  some 
rough  relation  to  the  contour  of  the  tooth,  which 
are  known  to  every  one  as  the  brown  striae  of 
Eetzius.  Whether  these  lines  are  or  are  not  due, 
as  is  generally  stated,  to  stages  in  the  development 
of  the  tissue,  when  highly  magnified  they  plainly 
consist  of  coinciding  points  of  very  coarse  granu- 
larity, similar  to  that  found  in  infant  enamel ;  the 
interspaces  are  much  larger  at  these  points,  and 
the  edges  of  the  fibres  are  very  strongly  defined,  so 
that  it  would  be  easy  to  suppose  that  something 
occupied  the  interspaces. 
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Lastly,  in  the  enamel  of  those  teeth  suflfering 
from  erosion  which  I  have  examined,  this  granu- 
larity is  present  in  an  exaggerated  degree.  The 
dark  dots  seem  in  the  affected  patches  to  have  run 
together  much  as  bubbles  might,  and  not  unlike 
drops  of  rain  on  a  window-pane,  and  the  confusion 
of  the  substance  is  so  great  that  the  interspaces  are 
occasionally  almost  if  not  quite  lost.  This  appear- 
ance is  confined  to  scattered  patches  of  the  enamel."^ 
In  one  of  the  gold-stained  specimens  the  stain  seems 
to  have  penetrated  some  of  this  disorganised  enamel ; 
but  I  am  unwilling  to  speak  strongly  about  it 
because  some  of  Nasmyth's  membrane,  which  is 
highly  stained  in  the  neighbourhood,  may  have  got 
behind  the  enamel  and  given  it  a  false  appearance 
of  staining.  In  another  case  the  stain  has  pene- 
trated, but  there  is  no  appearance  of  any  object 
stained,  but  only  a  diffused  tint,  recalling  the 
appearance  of  developing  enamel  before  calcifi- 
cation commences. 

In  these  observations  I  have  been  careful  never 
to  describe  appearances  seen  on  the  surface  of 
the  sections,  but  have  confined  myself  to  portions 
of  the  section  seen  by  focussing  in  a  little,  thus 
arriving  at  strata  that  were  free  from  suspicion 
as  far  as  accidental  appearances  go. 

*  The  darker  dots  of  the  transverse  striations  seem  especially  prone  to 
this  running  together,  and  in  one  case  this  is  very  conspicuous  in  the 
immediate  neighbourhood  of  a  more  extensive  and  probably  more  mature 
change. 
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I  have  spoken  so  far  entirely  of  the  appearances 
as  affecting  enamel,  for  I  regard  erosion  as  an 
enamel  disease.  The  dentine  that  has  suffered 
shows  only  the  appearance  of  splitting  between 
the  tubes,  but  there  are  none  of  the  signs  of  caries; 
in  fact,  where  a  patch  of  caries  attacks  the  eroded 
surface  the  contrast  of  the  enlarged  tubes  is  very 
striking.  The  tubes  appear  in  places  to  open 
with  trumpet  mouths  on  the  eroded  surface,  and 
in  one  specimen  the  matrix  is  curiously  striated ; 
but  these  appearances  are  not  constant. 

To  sum  up,  these  microscopical  observations 
amount  to  this,  that  the  nature  of  normal  enamel 
is  to  be  faintly  granular,  and  that  this  granularity 
is  rather  pronounced  in  the  transverse  striations  of 
the  fibres.  In  the  brown  lines  of  Eetzius  this  is 
greatly  exaggerated,  the  individual  granules  being 
larger  and  wider  apart.  In  enamel  suffering  from 
erosion  (and  in  a  less  degree  in  infantile  enamel) 
this  change  is  still  more  conspicuous,  and  in 
some  patches  appears  to  have  quite  destroyed  the 
identity  of  the  fibrils.  In  such  enamel  the  inter- 
spaces are  larger,  and  this  is  also  markedly  the 
case  in  the  lines  of  Eetzius.  Whether  the  appear- 
ance is  the  cause  or  the  effect,  or  is  the  result  of 
the  action  of  the  agencies  which  cause  the  erosion, 
or  whether  it  indicates  a  condition  which  renders 
the  tissue  specially  liable  to  the  mischievous  action 
of  these  agencies,  I  cannot  say ;  but  I  think  it  is 


IN  THE   MINUTE   ANATOMY    OF   ENAMEL.  161 

the  latter,  because  the  changes  are  not  peculiar 
to  the  eroded  surface,  though  peculiar  to  the 
eroded  teeth  :  they  exist  far  below  the  surface, 
and  represent,  to  my  mind,  types  of  what  had  been 
present  at  the  surface  and  had  invited  destruction. 

It  is  interesting  to  note  that  bacteria  do  not  seem 
to  meddle  in  the  matter  beyond  such  influence  as 
their  acid-producing  functions  may  exert.  As  soon 
as  the  dentine  becomes  exposed,  if,  as  is  often  the 
case,  the  injury  approaches  the  shape  of  a  cavity 
(some  resisting  portion  of  enamel  persisting  and 
producing  the  result  of  an  undercut),  food  lodges, 
undisturbed  fermentation  takes  place,  and  caries 
is  the  consequence.  Where  acids  continually 
wash  over  this  weakly  formed  enamel,  but  still 
nothing  lodges,  the  effect  seems  to  be  erosion; 
where,  on  the  other  hand,  the  decomposing  sub- 
stances are  at  rest,  caries  results.  Dr.  Black 
found,  both  in  his  experiments  with  a  continuous 
acid  current,  and  in  his  clinical  observations,  that 
the  various  parts  of  the  teetlf  suffered  from  erosion 
in  proportion  to  their  exposure  to  currents,  and 
not  according  to  their  anatomical  situations  ;  thus, 
though  the  labial  surfaces  of  incisors  suffered  most, 
3'et,  if  a  tooth  were  abnormally  placed,  that  part 
which  occupied  the  place  of  the  labial  surface  suf- 
fered. 

In  the  case  figured  by  Dr.  Black,  as  in  my  cases, 
and  also  in  a  very  typical  one  the  models  of  which 
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have  been  kindly  lent  to  me  by  Mr.  King  of 
Newark,  and  models  of  wliich  I  shall  send  round, 
there  is  a  coincidence  in  the  erosions  of  neigh- 
bouring teeth  that  cannot  be  overlooked ;  it  looks 
not  only  as  if  a  file  had  destroyed  them,  but  also 
as  if  one  file  had  destroyed  a  whole  row.  This  is 
much  in  favour  of  the  view  that  a  current  is  es- 
sential to  the  change. 

These  facts,  though  not  perhaps  sufficiently  sub- 
stantial to  form  the  basis  of  a  theory,  are  eminently 
suggestive. 

The  vexed  question  in  discussing  the  etiology 
of  erosion,  is  whether  the  external  agencies  that 
produce  the  change  are  assisted  by  any  structural 
faults  in  the  formation  of  the  tooth  attacked.  The 
observations  of  which  I  have  endeavoured  to  give 
you  a  brief  resume  incline  me  to  believe  that  they 
are.  Those  teeth  that  I  have  examined  have  all 
displayed  special  characteristic  defects  in  their 
enamel  structure,  resembling  in  an  exaggerated 
degree  that  which  I  have  found  in  the  enamel  of 
infants,  and  in  the  lines  of  Eetzius. 

The  active  agencies  seem  from  an  examination 
of  the  recorded  clinical  phenomena  to  be  an  acid 
state  of  the  buccal  secretions,  and  the  opportunity 
for  free  movement  of  those  secretions  to  wash  away 
the  debris^  the  use  of  injurious  tooth-powders  in 
the  human  subject,  and  in  the  case  of  the  seals  the 
pernicious  habit  of  rolling  pebbles  and  sand  about 
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in  tlieir  moutlis,  may  no  doubt  assist  the  process  ; 
but  I  feel  convinced  that  it  is  the  defective  con- 
dition of  the  enamel  itself  that  renders  it  liable 
to  undergo  the  obscure  and  interesting  form  of 
destruction  which  we  know  as  erosion,  the  exami- 
nation of  which  will,  I  hope,  some  day  form  the 
subject  of  a  more  conclusive  paper  than  that  to 
which  you  have  been  kind  enough  to  listen  to-night. 


N  2 
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A  Note  on  Erosion. 


By  S.  J.  Hutchinson,  M.R.C.S.,  L.D.S.Eng., 

Dental    Surgeon   to   University  College   Hospital,  Lecturer  on   Denial 
Surgery  at  the  London  School  of  Dental  Surgery,  Leicester  Square. 


I  HAVE  entitled  my  short  paper  as  above,  because 
T  am  as  yet  unable  fully  to  explain  the  appearances 
I  am  now  about  to  describe ;  therefore  it  would 
perhaps  be  more  correct  to  call  it  a  query  rather 
than  a  note. 

For  a  very  considerable  time  I  have  been  study- 
ing this  subject,  which,  along  with  pyorrhoea 
alveolaris  and  alveolar  abscess,  as  yet  lacks  a 
really  scientific  and  exact  explanation,  in  spite  of 
all  that  has  been  said  and  written  upon  these 
subjects. 

I  am,  however,  quite  clear  upon  one  point,  that 
I  have  never  before  heard  or  read  a  description 
of  the  condition  I  claim  to  have  recognised  to  be 
always  present  in  true  erosion,  but  of  which  I 
have  failed  hitherto  in  finding  for  myself  a  suffi- 
cient explanation. 

I  must  define  first  what  I  mean  by  erosion, 
and  that  is  a  wastijig  or  denudation  of  the  enamel 
and  dentine  which  cannot  he  explained  by  friction^ 
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attrition^  or  caries^  nor,  satisfactorily,  by  the  use 
of  acid  medicines,  nor  by  the  direct  secretion  of 
mucous  glands,  or  even  by  the  action  of  the  saliva. 

Erosion,  properly  so-called,  usually  attacks  the 
enamel  first,  and  very  frequently  is  observable  in 
its  earliest  stage  by  a  circular  facet-like  mark  on 
the  labial  surface  of  an  incisor,  for  instance ;  this 
facet  is  usually  somewhat  depressed  in  the  centre, 
but  can  be  recognised  when  the  facet  is  not  more 
than  -3-2-  of  an  inch  in  diameter,  and  the  unvar}^- 
iiig  characteristic  which  I  claim  to  have  discovered 
is  a  curious  film  of  discoloration,  so  attenuated 
that  it  can  only  be  seen  by  the  aid  of  a  strong 
hand-lens,  but  when  once  recognised  can  never  be 
mistaken,  is  always  present  in  true  erosion,  but  is 
absent  from  the  surrounding  healthy  enamel.  It 
can  be  scraped  from  the  surface  of  the  facet  by  a 
blunt  burnisher,  and  under  the  microscoj^e  reveals, 
to  me  at  least,  nothing  but  small  circular  scales 
like  epithelial  scales,  only  much  smaller;  it  is 
always  quite  black,  but,  as  I  have  said  before,  the 
film  or  coating  is  so  thin  that  the  blackness  is  only 
perceptible  by  contrast,  or  when  aggregated  by 
scraping. 

It  adheres  with  such  tenacity  that  brushing  the 
teeth  with  a  strong  brush  and  powder  will  not 
remove  it,  so  that  it  appears  actually  to  be  an 
impalpable  layer  of  changing  enamel  or  dentine 
which  is  disorganised. 
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I  have  here  to-night  the  models  of  part  of  the 
teeth  of  two  patients  of  different  ages,  for  I  find  it 
present  in  patients  of  eighty  and  in  patients  of 
twenty  to  thirty.  It  is  just  the  same  in  males  and 
females,  and  in  the  mouths  of  smokers  and  non- 
smokers,  in  dyspeptics  and  in  those  who  do  not 
suffer  from  indigestion ;  it  can  be  found  in  the 
pits  on  the  grinding  surfaces  of  molars  which 
have  to  all  appearance  been  worn  down  by 
attrition^  but  which  yet  have  no  antagonists  in 
the  opposite  maxilla.  It  is  equally  present  in 
those  who  take  the  utmost  care  to  be  cleanly  and 
in  those  who  do  not. 

It  is  equall}^  present  in  those  who  use  powders 
and  in  those  who  use  only  water  or  some  liquid 
dentifrice,  and  is  always  just  the  same  thin,  almost 
invisible  coating  over  the  whole  eroded  surface, 
but  never  on  the  healthy  enamel  surrounding.  I 
regret  very  much  that  I  have  not  been  able  to 
secure  an  extracted  tooth  bearing  these  character- 
istics, for  singularly  enough  I  find  that  caries  is 
not  at  all  frequent  in  the  same  mouths  as  we  find 
true  erosion,  and  another  curious  fact  noticeable 
is  that  osteo-plastic  fillings  often  last  longer  than 
usual  in  these  mouths. 

That  it  does  not  seem  explicable  by  the  action 
of  any  mucous  secretion  is  because  we  find  it  on 
surfaces  not  always  in  contact  with  the  mucous 
glands ;    for  instance,  in   model  I  the  erosion  is 


A   NOTE   ON   EROSION.  167 

entirely  confined  to  the  palatal  surface  of  the  upper 
mcisors  and  canines,  and  is  quite  absent  from  the 
buccal  or  labial  surface,  where  we  find  it  in  model 
II. 

It  can  scarcely  be  explained  by  the  action  of 
the  saliva,  as  we  should  then  expect  to  find  all 
parts  of  the  teeth  equally  affected. 

Chemical  action  alone,  is  almost  precluded  by 
the  very  singular  shapes  the  eroded  surfaces 
assume,  though  we  are  tempted  very  much  to 
believe  that  the  black  film  may  be  a  sulphide. 

It  would  be  very  satisfactory  to  proclaim  a 
bacteriological  origin,  and  my  friend  Dr.  Dudley 
Buxton  has  very  kindly  promised  to  conduct  some 
"  culture  "  experiments  for  me,  to  see  if  he  can  get 
any  definite  results. 

This  explanation  would  be  easily  accepted,  for 
we  can  understand  how  a  centre  of  bacterial  energy 
could  develop  even  on  a  smooth  surface  of  enamel, 
and  gradually  spread  eccentrically  in  patches  of 
various  shapes. 

However  this  blackish  film  may  eventually  be 
explained,  I  can; only  say  in  conclusion  that  I  am 
not  prepared  to  state  on  the  present  occasion 
whether  it  is  cause,  result,  or  coincidence ;  but 
I  am  quite  sure  it  is  always  present,  and  I  sincerely 
hope  on  some  future  occasion  to  give  the  result  of 
my  further  researches,  and  to  satisfactorily  account 
for  the  hlach  film  of  erosion. 


(  168  ) 


Discussion. 


Mr.  Fairbank  said  the  subject  bronglit  before  the  Society 
that  night  was  one  of  peculiar  interest,  for  while  erosion  was 
a  disease  constantly  pi^sent  in  theii"  everyday  practice,  it  was 
as  yet  but  imperfectly  undei*stood,  its  pathology  vague,  and  its 
etiology  unsatisfactorily  explained.  While  dealing  with  the 
causes  of  erosion  he  believed  every  one  who  had  seen  much 
of  the  disease  would  agree  with  him  when  he  said  that  it 
usually  occurs  in  very  clean  mouths.  And  further,  that  it 
never  existed  in  connection  with  the  teeth  of  those  persons 
who  suffered  from  the  particular  form  of  indigestion  which 
was  associated  with  the  decomposition  in  the  stomach  of  the 
ingested  food.  He  believed  the  cause  of  erosion  was  often 
to  be  found  in  an  acid  condition  of  the  mucous  seci^tions,  but 
never  in  decomposition  of  food  materials.  In  his  observations 
he  had  never  as  yet  met  with  the  black  jBlm  of  which  Mr. 
Hutchinson  had  spoken,  but  he  did  not  doubt  for  an  instant 
that  such  a  film  existed.  With  regard  to  the  position  iu 
■which  erosion  was  commonly  found,  his  experience  went  to 
show  that  it  usually  attacked  the  necks  of  teeth,  but  that 
even  when  by  recession  of  the  gum  more  of  the  fang  of  the 
tooth  became  exposed,  the  erosion  invariably  spread  upwards 
towards  the  crown,  never  downwards  towards  the  apex  of  the 
fang.  It  had  been  pointed  out  that  eroded  teeth  were  seldom 
attacked  by  caries,  and  he  had  found  this  was  so,  provided  the 
vigour  of  the  individual  was  preserved.  When,  however,  the 
genei^l  health  in  individuals  past  the  zenith  of  life  became 
broken  the  mouth  became  dirty  and  unhealthy,  and  then  it 
was  not  uncommon  for  decay  to  attack  teeth  whose  surfaces 
had  previously  become  eix)ded. 
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Mr.  Stocken  regi'etted  he  had  been  unable  to  bring  before 
the  Society  a  specimen  which  showed  the  peculiarities  of 
erosion  in  a  marked  manner.  The  patient  of  whom  he  spoke 
was  the  victim  of  gout,  and  in  him  and  others  Mr.  Stocken 
had,  he  believed,  traced  a  connection  between  the  gout  and  the 
onset  of  erosion.  Acting  upon  the  idea  that  gout  produces 
a  general  condition  of  acidity,  he  had  advised  such  of  his 
patients  as  were  afflicted  with  gout  and  erosion  to  employ 
an  alkaline  tooth  powder,  and  he  had  found  this  treatment 
very  successful,  apparently  being  able  to  arrest  the  erosion. 
He  had  examined  mouths  so  treated  after  some  years,  and 
found  them  free  from  any  extension  of  erosion. 

Mr.  F.  J.  Bennett  had  found  two  quite  different  kinds  of 
erosion,  one  characterised  by  a  highly  polished  condition  of 
the  enamel,  and  the  other  by  the  presence  of  a  black  film 
covering  the  enamel.  He  had  in  some  cases  had  the  exist- 
ence of  this  film  made  evident  by  its  covering  gutta-percha 
inserted  in  the  tooth  as  a  filling.  On  removing  the  gutta- 
percha the  film  was  distinctly  evident  upon  it.  He  had, 
however,  never  seen  the  yellow  colour  described  by  Mr 
Underwood  as  present  in  erosion.  He  would  refer  to  another 
point,  which  had  not,  he  believed,  been  noticed  during  the 
discussion ;  it  was,  that  eroded  teeth  often  looked  just  like 
what  would  be  seen  if  artificial  teeth  had  had  their  surface 
cut  away,  and  had  then  been  highly  polished,  so  that  the  entire 
surface  seemed  denuded.  Another  and  important  point  was 
whether  erosion  ever  attacked  dead  teeth.  He  should  be 
very  glad  to  know  whether  any  one  had  noted  if  such  was 
the  case ;  he  well  remembered  that  in  a  patient  of  his  the 
canine  and  central  incisor  teeth  were  eroded,  but  the  lateral 
incisor,  which  was  dead,  was  not  eroded.  As  this  case  had 
occurred  in  his  practice  many  years  ago  he  conld  not  be  sure 
whether  the  lateral  incisor  was  or  was  not  dead  before  the 
other  teeth  became  eroded. 

Dr.  George  Cunningham  said  that  although  he  had  not 
made  any  special  research  upon  the  question  of  the  pathology 
of  erosion,  he  had  yet  kept  a  record  of  the  cases  which  had 
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occurred   in   his   practice.      He   confessed   that   up   to  the 
present  time  he  had  not   acquired  any  definite  knowledge 
upon  the  matter.     He  had  not   met   with   any   black   film 
covering  eroded  teeth,  but  had  noted  the  yellow  coloration 
of  which  Mr.  Underwood  had  spoken.     He  deprecated  any 
great  importance  being  attached  to  mere  coloration.      Mr. 
Hutchinson's   definition  of  erosion  was  one  to  which  he  felt 
compelled  to  take  some  exception,  since  it  appeared  to  exclude 
chemical  actions  of  all  kinds  from  having  taken  any  part  in 
the  production  of  erosion.     There  was  no  doubt  in  his  mind 
that  conditions  quite  similar   to  erosion  could   be  brought 
about  by  friction.     He  remembered  seeing  in  Vienna  a  tooth 
which,  after  being  rubbed  with  a  toothbrush  and  powder  for 
two  hours,  became  w^orn  in  a  way  closely  simulating  erosion. 
In  this  case,  of  course,  mechanical  and  not  chemical  agency 
was  at  work.     In  erosion  occurring  ordinarily  many  features 
existed  which  seemed  to  point  to  a  possible  mechanical  factor 
existing   in   the    causation   of  the   trouble.       Thus,  erosion 
commences  at  the  cemental  margin  of  the  enamel,  that  is,  at 
the  point  where  the  hard  is  united  to  the  softer  tissue,  a 
point  which  would  presumably  be  a  weak  one,  and  travels 
from  the  less  dense  tissue  to  the  more  dense  tissue.     Again, 
the    peculiar    cut-away   look    of   erosion    would    suggest   a 
mechanical  rather  than  a  chemical  causation.     Mr.  Under- 
wood had  referred  to  the  experiments  of  Dr.  Black,  but  that 
observer  had  himself  spoken  very  guardedly,  and  had  warned 
against  any  great  weight  being  attached  to  his  results.     He 
had  conducted  experiments  w4th  strong  acids,  medium  diluted 
and  w^eak  acids,  and  had  found  that  the  solutions  of  strong 
or  weak   acids   failed  to  induce  erosion.     Dr.  Cunningham 
was   inclined   to   believe   that   there    was   often    associated 
with  eroded  teeth    an   unhealthy  condition   of  the   mucous 
membrane  of  the  adjacent  lip,  and  Dr.  Robbins,  of  Boston, 
who    had    also    noticed    this    fact,    believed    that    erosion 
might  be    due   to  the   action   of  perverted   mucous   glands 
of   the   lip.       Mr.   Hutchinson   had   stated    that    phosphate 
cements  were  peculiarly  durable  in  mouths  in  which  some  of 
the  teeth  w^ere  affected  by  erosion ;    if  this  assertion  were 
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fonnd  universally  trae,  it  might  prove  a  useful  hint,  and 
it  mig-ht  even  be  that  we  were  inclined  to  reo-ard  it  as  too 
certain  that  an  undue  acidity  of  the  buccal  cavity  was  an 
essential  in  the  production  of  erosion.  He  would  suggest  that 
were  the  opposite  condition,  viz.,  alkalinity,  found  present 
when  erosion  existed — and  he  had  met  with  an  instance — it 
would  explain  the  behaviour  of  the  phosphate  cements  to 
which  he  had  alluded.  In  speaking  of  curing  erosion  by  any 
treatment,  it  was  necessary  to  bear  in  mind  that  the  disease 
was  in  some  instances  cured  spontaneously.  Dr.  Black  had 
put  on  record  a  case  in  which  a  patient,  the  subject  of  erosion, 
had  been  advised  to  desist  from  the  use  of  a  toothbrush,  but 
when  seen  by  Dr.  Black  the  disease  was  still  increasing,  and 
that  observer  had  recommended  resort  being  again  had  to 
the  brush.  Subsequently  to  this  the  erosion  became  spon- 
taneously cured. 

The  President  said  those  who  discussed  a  paper  had  the 
prerogative  of  propounding  questions  which  the  readers 
of  the  papers  were  expected  to  answer.  It  appeared  to 
him  that  a  somewhat  difficult  matter  would  be  to  explain, 
if  erosion  were  due  to  a  pre-existent  diseased  condition  of 
enamel,  as  expressed  by  Mr.  Underwood,  acted  upon  by 
perverted  buccal  secretions,  how  erosion  did  not  occur 
symmetrically  upon  the  two  sides  of  the  mouth,  since  the 
daily  experience  of  dentists  went  to  show  that  dental  mal- 
formations and  deformities  were  usually  symmetrically 
disposed.  Now  as  a  matter  of  fact  erosion  was  not  found 
t.isposed  symmetrically.  The  same  difficulty  seemed  to  exist 
when  it  was  attempted  to  explain  it  by  the  action  of  an 
acid  current,  since  such  an  agency  would  sv/eep  across  the 
mouth,  and  affect  every  part  alike.  Erosion  was  sometimes 
symmetrical,  and  the  model  shown  by  Mr.  Hutchinson  was 
a  beautiful  example  of  this.  The  existence  of  the  black  film 
of  apparently  altered  enamel  of  which  Mr.  Hutchinsou  had 
made  mention  was  certainly  a  matter  of  considerable  impor- 
tance, and  was,  he  believed,  quite  a  new  observation  upon 
this  difficult  and  ill-defined  question — the  pathologenesis  of 
erosion. 
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Mr.  Underwood,  in  reply,  said  that  Mr.  Hutchinson's 
observations  of  the  presence  of  a  black  coloration  over 
patches  of  erosion  were  of  great  interest.  Of  course  one 
must  remember  that  there  were  many  varieties  of  pigment 
forming  bacteria,  and  it  was  open  to  belief  that  the  black 
colour  was  the  result  of  some  bacteria  which  in  no  way 
determined  erosion,  although  they  found  eroded  patches 
favourable  positions  for  establishing  colonies.  Some  such 
reasoning  might,  he  thought,  furnish  a  key  to  Mr.  Hutchin- 
son's discovery.  Some  speakers  had  laid  stress  upon  the 
presence  of  acid  mucus  as  a  cause  of  erosion  ;  now  he  (Mr. 
Underwood)  had  specially  avoided  attributing  erosion  to 
acid  buccal  secretion  because  the  whole  point  of  his  paper 
was  to  show  that  there  was  some  structural  change  in  the 
enamel  before  that  substance  was  acted  upon  by  acid  or 
other  chemical  agencies.  He  was  familiar  with  the  further 
experiments  of  Dr.  Black,  which  had  been  brought  forward 
by  Dr.  Cunningham,  but  he  failed  to  see  how  they  affected 
his  statement  that  acids  of  a  certain  strength  produced 
erosion.  In  speaking  of  spontaneous  cure  of  erosion  he 
would  suggest  that  this  was  due  not  to  cessation  of  a 
progressive  malady,  but  to  the  fact  that  all  the  tooth 
tissue  susceptible  to  the  destructive  agency  at  work  had 
been  destroyed,  and  that  the  remaining  tissue  being  healthy 
resisted  its  action.  He  believed  that  it  was  going  too  far 
to  say  that  dental  deformities  Avere  always  symmetrical ;  he 
thought  erosion  was  as  symmetrical  in  its  disposition  as  any 
other  dental  disease. 

Mr.  Hutchinson,  in  replying,  said  that  he  had  another 
case  of  erosion  to  which  he  had  not  referred  in  his  paper. 
The  patient  had  been  under  his  care  for  eight  years ;  he  had 
two  persistent  temporary  canine  teeth  which  during  the 
eight  years  had  become  eroded  to  the  level  of  the  gum. 
With  respect  to  the  difference  in  the  colour  described  by 
various  observers,  he  would  submit  that  the  yellow  look  was 
due  to  the  dentine  showing  through  the  film,  and  that 
whether  the  film  appeared  yellow  or  black  was  a  question 
of  degree  rather  than  of  kind. 
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The  President  then  called  upon  the  Scrutineers,  Messrs. 
Maggs  and  Robbins,  to  announce  the  result  of  the  ballot. 
The  Scrutineers  reported  that  the  following  officers  had 
been  duly  elected  to  serve  for  the  year  1888 : — 

President. 
Daniel  Corbett,  Esq.  (Dublin). 

Vice-Presidents. 
liesident :  Messrs.  S.  J.  Hutchinson,  J.  H.  Mummery,  and 
W.  F.  Forsyth. 

Non-resident:    Messrs.    Richard   Rogers   (Cheltenham), 
G.  C.  McAdam  (Hereford),  and 
J.  Cornelius  Wheeler  (Southsea). 

Treasurer.  • 

Thomas  Arnold  Rogers,  Esq. 

LlBRARIAX. 

Felix  Weiss,  Esq. 

Curator. 
W.  C.  Storer  Bennett,  Esq. 

Editoe  of  the  Transactions. 
Frederick  Canton,  Esq. 

Honorary  Secretaries. 

Messrs.  Willoughby  Weiss  (Council),  C.  J.  Boyd  Wallis 

(Society),  and  E.  Gr.  Betts  (^Foreign  Correspondence). 

Councillors. 
Resident   Members :    Messrs.  J.  F.  Corbett,  J.  Smith  Turner, 
Sir  Edwin  Saunders,  John    Fairbank,  David  Hepburn, 
Ashley  W.  Barrett,  Walter  Coffin,  Thomas  Graddes,  and 
R.  H.  Woodhouse. 

Non-resident  Members:  Messrs.  F.  H.  Balkwill  (Plymouth), 
George  Brunton  (Leeds),  E.  Apperley  (Stroud),  J.  H. 
Redman  (Brighton),  W.  Bowman  Macleod  (Edinburgh), 
and  R.  Wentworth  White  (Norwich). 
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The   President   then   said   that   although    it    had    been 
announced  upon  the  Agenda  sheet  that  he  would  deliver  a 
Valedictory  address,  he  should  refrain  from  so  doing.     He 
felt  that  one  address  from  the  Presidential  Chair  was  enough 
for  one  year ;  he  did  not  desire  to  tax  the  Society's  patience 
further  than  he  had  already  done,  and  yet  he  was  tempted  to 
make  a  few  remarks,  in  no  sense  a  yaledictory  address,  before 
leaving  the  Chair,  which  he  hoped  at  the  next  meeting  would 
be  filled  by  another.     He  had  to  thank  the  Society  for  their 
kindness  in  placing  him  where  he  was.     He  had  to  thank  the 
Council  for  their  support  throughout  the  session,  and  he  felt 
in  no  small  way  indebted  alike  to  the  Treasurer  and  the  Sec- 
retaries.    He  had  often  felt  that  the  President  of  a  learned 
Society  received  more  than  was  his  due  share  of  credit,  for 
undoubtedly  the  success,  the  efficiency,  and  the  smooth  and 
harmonious  working    of  a    Society  was  due  to  the  labours 
of  the  Secretaries,  and  not  to  any  individual  efforts  of  the 
President.   The  President  was,  in  fact,  the  figure-head,  but  the 
Secretaries  and  other  officers  manned  the  ship.    The  business 
of  the  past  year,  he  felt,  had  been  satisfactory,  the  papers  read 
had  been  good,  the  discussions  held  had  been  interesting  and 
instructive,  and  the  attendances  of  Members  had  in  point  of 
numbers  left  little  to  be  desired.     The  illness  of  their  late 
Treasurer  had  been  a  grief  to  them  all,  and  while  thanking  him 
for  his  past  services,  he  felt  the  gratitude  of  the  Society  should 
be  extended  to  Mr.    Thomas   Arnold  Rogers,  their  present 
Treasurer,  who,  although  himself  hampered  by  ill-health,  had 
been  willing  to  come  forward  to  their  aid,  and  prepare  their 
balance  sheet  for  them.     The  Librarian's  labours  during  the 
year  had  won  for  him  their  thanks,  and  the  Curator  of  their 
Museum  had  shown  himself  even  more  zealous  and  pains- 
taking than  during  preceding  years. 

The  President  announced  that  the  next  meeting  of  the 
Society  would  take  place  on  February  6th,  when  papers 
would  be  read  by  Mr.  J.  Bland  Sutton  on  "  A  Remarkable 
Case  of  Odontomes  in  a  Thar,"  and  by  Dr.  Harlan  on  "  The 
Treatment  of  Pulpless  Teeth,  from  the  point  of  view  of 
everyday  practice." 
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In  proposing  a  vote  of  thanks  to  the  retiring  President, 
Sir  Edwin  Saunders  said :    The  Odontological  Society,  for 
many  years  and  under  many  Presidents,  had  flourished  as 
the  exponent  of  the  scientific  side  of  dentistry,  and  it  had 
upon    several    occasions    fallen    to    the   lot    of    Sir    Edwin 
Saunders  to  propose  a  similar   vote  to  that  which  he  was 
then  bringing  before  the  Society.     Although  he  regretted  to 
say  that  he  had  been  unable  to  be  a  regular  attendant  at  the 
Society's  meetings,  he  did  not  feel  this  disqualified  him  from 
the  duty  he  had  undertaken,  since  he  had  by  diligent  perusal 
of  the  Transactions  kept  himself  fully  informed  of  the  work 
and  progress  of  the  Society.     The  present  was  an  unusually 
interesting  occasion,  as  it  was  the  first  time  that  they  had 
been   able   to  meet  in  their   enlarged  premises,  in  a  room 
sufficiently  extensive  to   hold  the  meeting  in   comfort,  and 
because    they   met   under   the    presidency    of    Mr.   Charles 
Tomes,  the  distinguished  son  of  a  distinguished  and  beloved 
father.     It  was  rare  for  a  son  to  follow  successfully  in  the 
steps  of  a  father's  profession,  but  still  more  rare  for  father 
and  son  to  be  alike  distinguished  as  scientists  as  well  as  pro- 
fessional men.     He  (Sir  Edwin  Saunders)  could  not  forget 
the  able  way  in  which  the  retiring  President  had  worked  as 
his  colleague  in  establishing  the  Dental  Section  of  the  Inter- 
national Medical  Congress  of  1881.     He  felt  that  the  success 
of  the  Society  during  the  past  year  was  in  no  small  measure 
doe  to  the  enlightened  presidency  of  Mr.  Tomes. 

Mr.  Thomas  Arnold  Rogers  seconded  the  vote,  and  said 
he  regretted  that  he  also  had  been  debarred  from  attendinsr 
many  meetings,  but  judging  by  the  results,  the  efforts  of  the 
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officers   of  tlie    Society   had   been  crowned    with   no   small 
measure  of  success. 

The  President  having  briefly  replied, 

Dr.  Cunningham  proposed  a  vote  of  thanks  to  the  other 
officers  and  Council  of  the  Society ;  he  felt  that  special  thanks 
should  be  accorded,  as  the  past  year  had  been  an  exceptional 
one,  and  had  entailed  an  unusual  amount  of  labour  and 
expenditure  of  time. 

Mr.  W.  Barclay  (Worcester)  seconded,  and  the  Librarian 
(Mr.  Felix  Weiss)  returned  thanks. 

The  President  then  thanked,  on  behalf  of  the  Society,  those 
who  had  read  papers  or  taken  part  in  the  discussion,  and  the 
meeting  was  adjourned. 
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ORDINARY   MONTHLY   MEETING. 

February  6t7i,  1888. 

MR.  S.  J.  HUTCHINSON,  M.R.C.S.,  L.D.S., 
Yice-President,  in  the  Chair. 


The  Minutes  of  the  last  meeting  being  read  and  confirmed, 

The  Chairman  read  a  letter  from  the  President,  Mr.  Daniel 
Corbett,  in  which  he  stated  that  his  non-attendance  was  due 
to  ill-health  and  the  stress  of  bad  weather.  He  hoped  that 
he  should  be  able  to  read  his  Inaugural  Address  at  the  next 
ensuing  meeting  in  March.  The  Chairman  felt  sure  that  no 
words  of  his  were  necessary  to  express  the  regret  which  they 
all  must  feel  at  the  enforced  absence  of  their  President,  and 
the  cause  of  it,  and  he  was  sure  all  would  unite  in  hoping  to 
see  the  President  at  the  March  meeting. 

Mr.  W.  Mitchell,  D.D.S.  (Mich.),  signed  the  Obligation 
Book  and  was  formally  admitted  to  membership  by  the 
Chairman. 

Messrs.  Albert  Helyer,  L.D.S.,  7,Belgrave  Terrace,  Torquay ; 
William  Matthews,  L.D.S.,  60,  Rodney  Street,  Liverpool; 
and  Jonathan  Royston,  L.D.S.,  60,  Rodney  Street,  Liverpool, 
were  balloted  for  and  elected  non-resident,  and  Messrs.  James 
Francis  Rymer,  M.R.C.S.,  L.D.S.,  10,  Bentinct  Street, 
Manchester  Square  ;  Alfred  Stevens,  L.D.S.Edin.  and  Ireland, 
6,  The  Terrace,  Park  Road,  Clapham,  were  balloted  for  and 
elected  resident  Members  of  the  Society. 
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The  LiBRAEiAN  (Mr.  Felix  Weiss)  reported  several  addi- 
tions to  tlie  Society's  collection,  including  Mr.  Christopher 
Heath's  Lectures  upon  Certain  Diseases  of  the  Jaws,  the 
Proceedings  of  the  Royal  Institution  of  Great  Britain;  two 
pamphlets  by  Dr.  Magitot;  Notebook  for  Dental  Students,  by 
James  Rymer,  "Footprints  of  a  Profession,"  by  Dr.  H.  C. 
Meriam. 

The  Curator  (Mr.  Storer  Bexnett)  announced  that  the 
Society  was  indebted  to  Mr.  Morton  Smale  for  presenting  to 
the  Museum,  the  jaws  of  one  of  the  Sparoid  fishes  (Bream 
tribe),  but  exactly  which  member  of  the  tribe  it  was,  he 
regretted  being  unable  to  state,  since  no  exactly  similar 
specimen  was  to  be  found  in  the  collection  of  the  Natural 
History  Museum,  at  South  Kensington.  The  Society's 
collection  of  fishes  had  been  further  augmented  by  the 
purchase  of  a  very  fine  example  of  one  of  the  Gymnodont 
tribe — a  Tetrodont — which  was  placed  on  the  table  for 
inspection.  The  Council  had  also  purchased  four  other 
specimens  which  were  exhibited  at  the  meeting  in  January ; 
they  consisted  of  the  skulls  of  a  female  Anubis  baboon 
(Cynoceplialus  anubis),  in  which  the  teeth  were  much  worn, 
but  free  from  disease;  a  Chacma  baboon  {Cynoceplialus  jpor- 
carius),  much  diseased;  a  male  common  wolf  (Canis  lupus), 
showing  considerable  inflammation  and  absorption  of  bone, 
with  alveolar  abscesses  in  the  upper  jaw  ;  and  finally,  a  hyaena, 
also  pathologically  very  interesting. 

The  last  specimen  to  which  he  would  allude  was  the 
skull  of  a  rabbit,  presented  by  Mr.  Howard  Mummery,  and 
admirably  exemplifying  the  serious  injury  to  which  rodents 
were  liable  when  the  due  antagonism  of  their  ever-growing 
teeth  was  interfered  with.  In  the  present  instance  the  right 
upper  incisor  had  been  deflected  across  the  middle  line,  and, 
its  growth  being  uncompensated  for  by  due  amount  of  weai", 
it  had  curved  upon  itself  to  the  extent  of  three- quarters  of 
a  circle,  and  had  then  perforated  the  palate  and  caused 
absorption  of  the  vomer.  The  left  tooth,  in  like  manner, 
had  been  deflected  across  to  the  right  side   in  front  of  its 
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fellow,  and  was  curved  into  rather  more  than  half  a  circle. 
This  left  tooth  appeared  to  have  been  the  original  source  of 
mischief,  for  on  its  outer  side,  near  the  tip,  was  situated  an 
outo-rowth  of  some  hard  substance  (probably  osteo-dentine) 
which  had  evidently  been  partly  worn  away  by  the  lower 
tooth.  Both  upper  teeth  presented  the  appearance  of  having 
been  injured  while  in  the  soft  state,  at  a  part  half  an  inch 
from  their  present  free  extremities.  The  lower  incisors  were 
unduly  long,  and  worn  on  their  posterior  sui'faces.  Probably 
the  history  of  the  case  was  somewhat  as  follows : — Long 
ago  an  injury  had  been  inflicted  on  the  pulps  of  these  upper 
teeth,  causing  an  inflammatory  new  formation  on  the  outer 
side  of  the  left  tooth ;  when  this  outgrowth,  by  the  advance 
of  time,  was  brought  into  antagonism  with  the  lower  tooth 
the  due  attrition  was  interfered  with,  and  (the  outgrowth 
being  an  obstruction  to  due  occlusion)  the  tooth  was  pushed 
over  to  the  opposite  side  and  in  front  of  the  right  one  ;  this 
also  being  pushed  away  from  its  normal  antagonism  had 
continued  to  grow  uninterruptedly  in  its  new  direction. 
Once  the  teeth  ceased  to  be  worn  by  mastication  their  new 
false  direction  would  naturally  increase. 

The  Casual  Communications  were  then  called,  and 

Mr.  Stober  Bennett  exhibited  and  described  the  skull  of 
a  Guianan  Tree  Porcupine  {Spliingurus  insidiosus),  which 
had  at  an  earlier  period  of  its  history  met  with  an  injury  to 
its  right  lower  incisor,  from  which  after  some  considerable 
inflammation  it  had  recovered.  On  examination,  the  tooth  at 
first  sight  appeared  to  have  been  fractured  about  half  an  inch 
from  its  anterior  extremity,  and  to  be  surrounded  by  a  mass 
of  callus  traversed  by  several  sinuses,  but  on  making  a 
longitudinal  section  through  the  injured  part  and  examining 
it  microscopically,  its  true  nature  became  apparent.  It  was 
then  seen  that  the  enamel  organ  had  been  partly  torn  away 
and  the  dentine-pulp  bent  on  itself  ;  a  mass  of  osteo-dentine 
traversed  by  sinuses  being  for  atime  produced,  but  subsequently 
succeeded  by  the  normal  hard  dentine  characteristic  of  such 
teeth.    Opposite  the  seat  of  injury  the  enamel  organ  had  been 
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puslied  from  its  proper  position,  and  a  hemia  o£  the  dentine 
liad  produced  an  excrescence  covered  by  some  rougli  and  badly 
formed  enamel.  The  specimen  itself,  with  the  microscopic 
section  of  the  injured  part  and  two  drawings  of  the  microscopic 
appearances,  Mr.  Bennett  presented  to  the  Society  for  the 
Museum. 

Dr.  Elliott  exhibited  some  specimens  of  gold  crowns 
showing  the  use  of  the  Star  Swedge  plate;  which,  together  with 
the  contouring  forceps  exhibited,  enabled  one  to  make  a  very 
excellent  imitation  of  nature.  In  the  use  of  these  hollow 
crowns  it  is  most  advisable  or  necessary  to  remove  the 
broken  fragments  of  the  root  to  the  gum,  as  they  add  to  the 
stability  of  the  cap.  It  is  only  necessary  that  there  should  be 
a  fair  adaptation  of  the  crown  to  the  tooth  at  the  cervical 
margin.  The  usual  process  is  as  follows  : — Shape  the  stump 
properly  as  to  antagonism,  and  with  a  slight  space  on  either 
side  take  an  impression  with  gutta-percha  and  the  bite  with 
Stent;  the  crown  is  then  made  in  the  work-room,  and  is 
put  on  at  the  next  sitting,  the  whole  interior  being  filled 
with  oxyphosphate  cement.  Should  there  not  be  sufficient 
stability  by  reason  of  there  being  no  tooth  above  the  gum, 
it  is  advisable  to  increase  the  anchorage  by  using  screws  or 
pins  in  the  nerve  canals.  Should  the  cap  be  too  tight,  the 
edge  is  easily  enlarged  by  hammering  over  the  nose  on  a 
small  anvil ;  if  it  is  too  large  the  edge  can  be  drawn  in  by 
the  same  means  or  by  the  Star  reducing  plate. 

Dr.  Elliott  spoke  of  the  advantages  of  this  system  over  the 
RoUo  Knapp  process,  in  which  the  Richmond  cap  is  first  made 
to  cover  the  root,  the  crown  being  then  modelled  in  wax, 
which  is  again  copied  in  zinc,  and  the  cusps  struck  up  by  the 
zinc  die  and  lead  counter ;  the  cusps  are  then  placed  upon  the 
wax  model,  suitable  side  pieces  are  placed  in  position  when 
they  are  all  invested  in  plaster  and  marble  dust.  The  wax  is 
then  burnt  out,  and  by  the  assistance  of  the  oxyh^'drogen 
blow-pipe,  the  space  occupied  by  the  wax  is  filled  in  with 
melted  plate  and  solder;  the  fine  cone  of  this  blow-pipe  being 
admirably  adapted  for  this  purpose. 
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Mr.  Redman  (Brigliton)  said  lie  was  able,  from  Ms  own 
experience,  to  endorse  all  that  Dr.  Elliott  had  said,  but  he 
believed  Dr.  Knapp's  method  was  the  best  for  obtaining 
perfect  occlusion. 

Dr.  Cunnixgham  (Cambridge),  after  commenting  f a vom-ably 
on  the  simplicity  of  construction,  without  any  sacrifice  of 
eflBciency,  of  the  method  of  crowning  teeth  recommended  by 
Dr.  St.  George  Elliott,  as  compared  with  the  Knapp  solid  gold 
crown  system,  he  expressed  a  preference  for  the  use  of  a  simple 
gold  band  or  ferrule  encircling  the  root  with  or  without 
metal  posts  as  adjuncts,  and  retained  by  a  good  edge  strength 
amalgam,  and  thus  cold-soldeiing  all  the  parts  of  the 
appliance  into  a  firm  and  compact  structure.  He  admitted 
that  this  method  had  not  the  aesthetic  finish  of  the  all  gold 
crown,  but  he  maintained  that  this  disadvantage  was  more 
than  compensated  for  by^the  greater  certainty  of  the  close 
fitting  of  the  ferrule  from  the  clear  view  thus  obtained  of  the 
operation  in  the  final  adjustment,  and  also  by  the  greater  ease 
of  producing  a  thoroughly  functioning  masticatory  surface. 
Despite  the  beauty  of  the  all  gold  bicuspid  crown  now 
exhibited,  he  advocated  a  further  addition  to  its  artistic 
excellence  by  facing  the  crown  with  a  porcelain  tooth  on  its 
labial  aspect. 

After  describing  the  method  of  taking  a  wire  impression 
of  the  root  for  adjustment  of  the  ferrule  out  of  the  mouth,  he 
recommended  as  preferable  taking  a  thin  slip  of  sheet  brass, 
passing  it  round  the  neck  of  the  tooth,  grasping  it  with  a 
pair  of  pliers,  and  after  buimishing  into  close  contact  with 
the  root,  removing  it  with  the  pliers  and  soft- soldering  it 
there  and  then  in  the  flame  of  an  ordinary  spirit  lamp.  In 
fact  it  was  but  a  modification  for  a  special  purpose  of  the 
Herbst  matrix. 

He  thought  it  should  be  noted  that  the  ferrule  system 
of  crowning  gi-eatly  extended  the  field  of  usefulness  of  the 
operation,  as  it  enables  us  to  apply  crowns  in  very  badly 
decayed  and  consequently  weak  roots,  where  the  pivot  system 
would  be  inapplicable  or  too  weak  for  hard  weaj'  and  tear. 
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Dr.  Mitchell  tliouglit  any  model  of  the  root  to  be  super- 
fluous, since,  as  the  band  has  to  be  fitted  directly  on  to  the 
root,  that  should  itself  be  the  only  model  required.  In 
forming  the  articulating  surfaces  a  series  of  zinc  dies,  copies 
of  natural  teeth,  would  be  found  to  suit  better  the  greater 
number  of  cases,  as  by  turning  these  slightly  whilst  striking 
up,  any  number  of  combinations  of  surface  can  be  obtained. 
Crowns  built  up  of  gold  could,  he  thought,  be  satisfactorily 
constructed  in  one  or  two  hours,  and  he  believed  any  longer 
time  was  unnecessary. 

Dr.  Field  thought  one  point  had  been  lost  sight  of,  and 
this  a  most  important  one  in  the  successful  capping  and 
crowning  operation.  It  was  that  in  order  to  secure  a  perfect 
fitting  band  or  ferrule  it  is  absolutely  essential  that  the  crown 
of  a  tooth  should  be  ground  down  to  the  level  of  or  below  the 
gum,  and  the  thin  edges  of  enamel  removed,  so  that  the 
circumference  of  the  roots  shall  be  at  a  right  angle  with  its  sur- 
face. Out  of  the  mouth  the  gold  may  be  burnished  to  a  fairly 
good  fit,  but  with  the  root  in  situ  this  shaping  is  a  necessity, 

Mr.  J.  Smith  Turner  was  very  much  struck  by  some  of 
the  views  expressed  upon  the  subject  of  crowning  teeth.  It 
appeared  to  him  that  the  operation  of  cutting  away  part  of 
the  tooth,  putting  a  ferrule  round  the  root  and  pushing  it 
well  down  to  the  gum  constituted  the  very  condition  of 
things  which  they  were  told  to  avoid  in  plugging  a  tooth. 

Dr.  Field  thought  Mr.  Smith  Turner,  in  his  criticism, 
ignored  the  fact  that  in  filling  or  plugging  a  tooth  they 
were  dealing  with  teeth  not  very  far  advanced  in  decay, 
whereas  in  crowning  a  tooth  they  were  operating  upon  a 
tooth  reduced  to  a  mere  shell. 

Dr.  Mitchell  could  not  admit  the  cogency  of  Mr.  Smith 
Turner's  argument,  for  in  the  case  of  the  gold-filling  we  are 
dealing  with  a  mass  of  rough  material  intruding  itself  upon 
the  gum;  in  the  case  of  the  band  used  in  crowning  we  have  a 
finely  smoothed  and  polished  surface  passing  between  the  gum 
and  the  tooth. 
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Mr.  Smith  Turner  begged  leave  to  say  that  that  did  not 
meet  the  question,  since  it  was  possible  to  have  a  gold-filling 
burnished  down. 

Dr.  Cunningham  confessed  that  formerly  he  had  long  been 
prejudiced  against  the  use  of  the  ferrule  system ;  but  that,  after 
seeing  so  many  successful  applications  of  this  method  by  the 
hands  of  other  operators  in  the  mouths  of  patients,  he  had 
adopted  it,  in  spite  of  classical  dictums  as  to  inapplicability, 
and  with  uniformly  gratifying  results.  Where  the  ferrule  or 
any  excess  of  filling  material  did  not  project  beyond  the  contour 
of  the  root,  he  had  no  experience  of  any  subsequent  irritation 
of  a  permanent  character  from  a  ring  of  gold  or  platinum 
bevelled  to  a  knife  edge  encircling  the  root.  The  perice- 
mentum terminated  at  some  little  distance  from  the  margin 
of  the  gum,  leaving  sufiicient  space  for  the  application  of 
the  band,  which  is  freely  tolerated  by  the  gum  tissue.  He 
strongly  opposed  old-fashioned  so-called  authoritative  state- 
ments being  brought  up  with  a  view  of  subverting  newer 
methods,  no  matter  how  antagonistic,  if  the  success  fully 
withstood  the  test  of  actual  experience,  and  proved  them- 
selves safe  and  reliable  in  actual  practice. 

Mr.  Smith  Turner  was  still  unconvinced,  and  had  heard 
no  argument  which  seemed  to  him  to  assail  his  position. 

Dr.  St.  George  Elliott,  in  replying,  said  :  Tooth-crowning 
was  in  no  sense  a  new-fangled  notion,  for  he  had  seen  crowned 
teeth  eighteen  years  ago ;  its  practicability  was  shown  by  the 
fact  that  he  had  never  yet  met  with  a  failure  in  a  crown,  nor 
had  he  seen  dental  irritation  follow  their  use.  Before  sitting 
down  he  should  like  to  demonstrate  the  nitrous  oxide  blow- 
pipe, as  it  was  likely  to  prove  a  valuable  adjunct  in  dental 
practice.  Dr.  Rollo  Knapp  claimed  to  be  the  inventor,  and 
had  patented  the  contrivance  both  in  America  and  England, 
but  whether  Dr.  Knapp's  conduct  in  so  doing  was  consonant 
mth  English  ideas  of  propriety  he  (Dr.  St.  George  Elliott) 
would  not  undertake  to  say.     But  this  he  would  say,  that 
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one  of  the  members  of  the  Odontological  Society,*  Mr 
Hunt  of  Yeovil,  used  and  described  nineteen  years  ago  tlie 
use  of  tlie  nitrous  oxide  blow-pipe  for  melting  gold.  The 
apparatus  "was  a  very  simple  one — a  nitrous  oxide  bottle  and 
a  common  blow-pipe  were  all  that  were  needful,  and  with 
care  no  danger  was  incurred. 

Me.  J.  Bland  Sutton  was  then  called  upon  to  read  his 
paper  upon  "A  Hemarkable  Case  of  Odontomes  in  a  Thar." 

*  See  Transactions,  vol.  xii. 
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On  a  Remarkable   Case  of  Odontomes  i7i   a  Thai\ 
Capra  jemlaica  {Himalayan  Goat), 

By  J.  Bland  Sutton,  F.R.C.S. 

The  case  now  to  be  described  came  into  my  hands 
two  days  after  reading  a  paper  before  this  Society 
on  Odontomes.  It  concerns  a  Thar  (Himalayan 
Goat)  which  died  with  a  large  suppurating  mass 
involving  each  upper  jaw.  On  the  right  side  <a 
sinus  discharging  pus  existed  beneath  the  eye. 
On  opening  the  mouth  the  upper  molar  teeth  were 
found  defective,  and  in  the  middle  of  each  alveolar 
border  there  was  a  large  recess  leading  into  the 
antrum.  These  recesses  contained  a  large  amount 
of  finely  divided  hay  and  chafi*. 

Tlie  skull  was  bisected  longitudinally,  and  an 
examination  of  the  sectioned  surface  showed  that 
we  had  to  deal  with  two  rounded  tumours  con- 
nected with  the  antra  and  related  to  the  teeth. 
Each  antrum  contained,  in  fact,  a  cyst  with  dense 
thick  walls.  The  outer  shell  was  of  bone,  lined 
with  thick  fibrous  tissue.  The  interior  was  occu- 
pied with  denticles,  fragments  of  cementum,  and 
bone  of  varying  shapes  and  sizes,  amounting  to 
nearly  three  hundred.  Those  in  the  middle  of  the 
cyst  were  glued  together    by  thick   pus,    mixed 
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"vrith  liay  and  cliaff,  whilst  the  peripheral  fragments 
were  embedded  in  fibrous  tissue  or  sprouted  from 
the  cyst  wall  as  in  Fig.  1. 


Fig.  1. — Sagittal  section  of  the  right  maxilla  of  a  Thar  (^Cap-a 
jemlaica),  showing  the  cyst  in  situ. 

The  shape  and  size  of  the  denticles  may  be 
gathered  from  Fig.  2,  where  seven  of  them  are 
represented  of  natural  proportions. 


Fig.  2. — Seven  denticles  from  the  cyst  in  the  antrum  of  the 
Thar.     (Natural  size.) 

Having   briefly   detailed   the    anatomy   of   this 
specimen,  we  must  now  consider  its  significance. 
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In  my  paper  on  Odontomes  already  alluded  to, 
under  the  term  Anomalous  Odontomes,  similar 
cases  were  included  which  occurred  in  the  human 
subject.  Up  to  that  time  I  had  never  had  an 
opportunity  of  studying  these  cases  in  the  recent 
state,  and  had  long  been  on  the  watch  for  one. 
Under  the  head  of  fibrous  odontomes  I  described 
some  tumours  occurring  in  goats,  formed  of  thick 
fibrous  tissue,  surrounding  the  fangs  of  molar  teeth  ; 
the  outer  layer  of  these  tumours  being  osseous. 
Embedded  in  the  walls  of  these  tumours  were 
irregular  masses  of  bone.  These  fibrous  odontomes 
occupied  the  antra,  were  in  all  cases  symmetrical, 
and  occurred  in  young  goats.  The  Thar  was 
twelve  years  old.  The  difference  in  the  tumours 
in  young  and  old  goats  may  be  explained  as 
follows  : — 

In  young  animals  the  odontomes  were  still 
growing,  in  the  old  goat  the  walls  have  become 
more  thoroughly  ossified,  and  the  denticles  are  the 
result  of  sporadic  ossification  in  the  walls  of  the 
cyst.  Had  the  walls  ossified  en  masse,  a  solid, 
hard  odontome — a  cementoma — would  have  been 
the  result. 

A  careful  study  of  this  specimen  has  convinced 
me  that  all  those  remarkable  cases  included  in  my 
list  as  "  anomalous  "  odontomes  had  their  origin 
in  aberrant  follicles  of  this  nature.  I  am  thus 
enabled  to  make  my  proposed  classification  more 
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complete  by  abolisliing  class  E,  and  including  the 
anomalous  odontomes  in  section  B  under  the  term 
compound  follicular  odontomes.  Thus  amended  the 
list  stands  as  follows  : — 

Classification  of  Odontoi^ies. 

A.  Aberrations  of  the  Enamel  Organ — 

1.  Epithelial  Odontomes. 

2.  Calcified  Epithelial  Odontomes. 

B.  Aberrations  of  the  Follicle — 

1.  Follicular  Cysts. 

2.  Fibrous  Odontomes. 

3.  Cementomata. 

4.  Compound  Follicular  Odontomes. 

c.  Aberrations  of  the  Papilla — 
1.  Eadicular  Odontomes — 

a.  Dentomata. 

b.  Osteo-dentomata. 

c.  Cementomata. 

D.  Aberrations  of  the  whole  tooth-germ — 
Composite  Odontomes. 

This  case  further  justifies  me  in  including 
folhcular  (dentigerous)  cysts  among  odontomes. 
The  various  modifications  may  be  arranged  thus : — 
A  tooth  about  to  be  erupted  is  completely  enclosed 
in  a  capsule  of  bone,  loose  and  open  in  texture, 
resulting  from  the  ossification  of  the  capsule 
(Fig.  3). 
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Fig.  3. — A  normal  follicle  in  situ. 

Should  the  tooth  be  retained,  fluid  will  collect 
between  it  and  the  capsule.  As  a  result  of  this 
accumulation,  we  get  a  follicular  cyst,  the  size  of 
which  depends  upon  the  amount  of  the  fluid, 
and  may  vary  from  the  dimension  of  a  nut  to  that 
of  an  orange.  The  thickness  of  the  walls  are  very 
various ;  in  some  instances  they  are  as  thin  as  an 
egg-shell,  in  others  nearly  half  an  inch  in  thickness. 

A  tooth  contained  in  a  follicular  odontome  often 
has  a  well-formed  crown,  but  a  curious  truncated 
root,  as  in  Fig.  4,  from  the  Museum  of  the  Eoyal 
College  of  Surgeons. 


Fig.  4. — A  follicular  cjst. 
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Among  the  Ungulata  such  odontomata  present 
very  thick  walls  of  fibrous  tissue,  with  very  little 
fluid.  The  outer  limiting  walls  of  these  odontomes 
are  osseous,  but  nodules  and  laminae  of  bone  occur 
in  the  midst  of  the  fibrous  tissue.  Such  are  con- 
veniently iQWHQdi  fibrous  odontomes. 


Fig.  5. — A  fibrous  odontome  (Goat). 


Fig.  6. — A  cementoma  (Horse). 
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This  thick  capsule  may  almost  entirely  ossify,  or 
become  converted  into  cementum ;  this  tumour  is 
called  a  cementoma^  it  is  common  in  horses  and 
ruminants. 

Instead  of  the  capsule  ossifying  en  masse^  sporadic 
ossification  may  take  place  in  its  substance.  In 
such  a  case  we  have  the  bulk  of  the  tumour  made 
up  of  small  denticles  consisting  of  bone  or  cemen- 
tum, or  even  malformed  teeth,  varying  in  number 
from  four  or  five  to  a  total  of  more  than  four 
hundred.  Such  a  tumour  may  be  termed  a 
compound  follicular  odontome. 


i  IG.  7.— A  componnd  follicular  odontome  from  a  Thar,  con- 
taining nearly  three  hundred  denticles.  N,  the  superior 
maxillary  division  of  the  fifth  nerve.     (Xatural  size.) 
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Tlie  specimen  wliicli  forms  tlie  subject  of  this 
paper  is  further  interesting  in  that  it  confirms  an 
opinion  I  have  often  expressed  regarding  odon- 
tomes,  viz. :  the  hard  tumours  we  see  in  museums 
only  represent  half  the  case.  Every  odontome  is 
furnished  with  a  periodontomal  capsule  on  which 
it  depends  for  nutrition.  When  the  C3'st  sup- 
purates, as  it  is  sure  to  do  sooner  or  later  if  left 
to  itself,  the  capsule  becomes  destroyed,  the  hard 
part  necroses,  and  in  ordinary  cases  sloughs  out. 
The  suppuration  probably  arises  in  this  way. 
Odontomes  are  practically  teeth,  and  like  teeth 
they  undergo  a  process  of  eruption.  The  sup- 
puration usually  attendant  on  this  event  attracts 
attention,  and  is  very  frequently  the  first  indication 
of  trouble.  In  the  case  of  compound  follicular 
odontomes,  it  seems  probable  that  sooner  or  later 
they  inflame  from  mechanical  irritation ;  this  leads 
to  suppuration  and  destruction  of  the  fibrous 
tissue,  leading  to  necrosis  of  the  denticles. 
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Discussion. 

The  Chairman  said  many  of  those  present  would  remember 
that  when  Mr.  Bland  Sutton  read,  some  few  meetings  back, 
his  exhaustive  paper  upon  Odontomes,  he  introduced  a  class 
into  his  classification  of  Anomalous  Odontomes,  and  doubtless 
many  like  himself  then  felt  that  such  a  class  must  necessarily 
be  simply  a  temporary  collection,  to  be  more  definitely  allo- 
cated later  on,  and  it  was  evident  that  Mr.  Sutton  had  himself 
commenced  the  process  in  the  description  lie  had  given  of 
what  appeared  to  him  (Mr.  Hutchinson)  to  be  the  most 
remarkable  case  of  odontomes  as  yet  published.  He  should 
like  to  learn  whether  cementnm  existed  in  any  of  the  den- 
ticles, or  if  dentine  were  present. 

In  reply  to  the  Chairman,  Mr.  Suttox  said  that  some  of 
the  denticles  contained  cementum,  but  not  many,  and  it  was 
uncertain  whether  any  contained  dentine ;  they  appeared  to 
be  composed  of  badly  formed  bone. 

Mr.  Charles  Tomes  said  he  should  like  to  ask  a  question 
with  regard  to  this  most  remarkable  and  completely  described 
/case  of  odontomes.  Mr.  Sutton  had  stated  that  in  it  there 
appeared  a  mass  which  resembled  alveolus,  and  the  presence  of 
bone  in  the  cyst  would  seem  to  associate  it  in  a  certain  w^ay 
with  dermoid  cysts  found  iu  relation  with  the  ovary,  and  wbich 
not  infrequently  contained  masses  of  bone.  It  was  difficult 
I  to  account  for  the  presence  of  bone  in  Mr.  Sutton's  specimen 
unless  some  such,  explanation  were  offered. 

Mk.  Storer  Bennett  thought  that  probably  such  tumours 
were  closely  connected  with  dermoid  cysts,  as  he  remembered 
a  similar  case  in  a  pig  iu  which  bristles  were  seen  in  the 
interior. 
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Mr.  Bland  Sutton,  in  reply,  said  the  resemblance  noted 
by  Mr.  Tomes  between  the  odontomes  he  had  described  and 
a  dermoid  cyst  of  the  ovary  was  limited  to  the  presence  of 
ill-formed  bone  and  teeth,  as  no  skin  or  epidermal  formation 
existed  in  his  specimen,  and  the  presence  of  such  structures 
was  usually  considered  essential  in  dentigerous  cysts. 

Dr.  Harlan,  of  Chicago,  was  then  called  upon  to  read  his 
paper  upon  the  "Management  of  Pulpless  Teeth." 
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The  Management  of  Pulpless  Teeth,  from  the 
Standpoint  of  Daily  Practice. 

By  a.  W.  Harlan,  M.D.,  D.D.S.,  Chicago,  Illinois. 

Mr.  President  and  Gentlemen, 

It  is  with  no  small  degree  of  trepidation  that  I 
venture  to  present  to  you  a  few  observations  on  the 
management  of  pulpless  teeth,  in  face  of  the  fact 
of  recent  contributions  to  our  Society's  proceedings 
and  the  current  periodical  literature  of  the  time. 
However,  I  hope  that  the  subject  itself  has  enough 
of  interest  in  it  to  receive  and  merit  your  most 
thoughtful  consideration.  In  the  effort  to  conserve 
teeth  in  the  mouth  for  mastication  and  articulate 
speech,  the  retention  of  roots  for  the  support  of 
pivot  teeth  and  crowns,  and  the  growing  tendency 
to  resort  to  bridges  of  the  fixed  and  removable 
kind,  dental  surgeons  everywhere  are  devoting 
much  of  their  thought,  ingenuity,  and  energy  in 
the  direction  of  retaining  within  the  mouth  many 
pulpless  teeth  that  were  in  former  times  needlessly 
extracted.  Out  of  this  growing  necessity  for  the 
retention  of  pulpless  teeth,  we  have  had  presented 
to  us  various  operative  procedures  designated  by 
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their  authors  as  mechanical  methods  ;  others  have 
been  urged  for  adoption  as  the  immediate  dressing 
and  fillino"  method,  and  still  others  comprising 
what  is  known  as  the  lime-dressing  or  therapeutic 
expectant  method.  From  the  variety  'of  systems 
proposed  in  the  management  of  pulpless  teeth,  the 
student  or  inexperienced  surgeon  would  hardly 
be  able  to  choose  a  safe  path  in  which  to  tread 
unless  they  were  directed  by  a  strong  hand. 
Pulpless  teeth  are  found  in  the  mouths  of  the  old, 
the  middle-  aged,  and  the  young ;  even  the  teeth  of 
the  first  dentition  do  not  escape  the  ravages  of 
caries,  and  slow  death  of  the  pulp,  or  its  destruc- 
tion by  other  means,  is  not  infrequent.  Pulpless 
deciduous  teeth  and  roots  may  very  properly  be 
retained  for  mastication  up  to  or  about  the  time 
of  the  expected  eruption  of  their  successors.  At 
this  point,  however,  I  will  omit  their  further  con- 
sideration. 

For  convenience  of  treating  the  subject  of  the 
management  of  pulpless  teeth,  we  wiU  classify  them 
under  several  headings  as  follows  : — 

First.  Teeth  deprived  of  pulps  by  means  of 
corrosive  medicaments,  or  immediate  operative 
procedures,  cautery,  broaches,  wooden  points, 
anaesthesia,  or  accident. 

Second.  Death  of  the  pulp  as  a  result  of  capping 
or  filling,  from  rapid  thermal  changes. 

Third.  Death  from  partial  luxation,  as  from  a 
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blow  or  fall  or,  from  torsion  in  correcting  irregu- 
larities, or  from  imperfect  or  partial  extractions 
and  replacement  of  teeth. 

Fourth.  Death  from  gradual  exposure  by  caries, 
or  some  form  of  abrasion  or  erosion. 

Fifth.  Death  from  exposure  of  the  pulp  through 
salivary  deposits,  exposing  the  apices  of  roots  by 
displacement  of  tissues,  or  from  the  development  of 
pockets  resulting  from  the  so-called  Eiggs'  disease 
and  their  extension  to  or  around  the  apices  of  roots. 

Sixth.  Death  from  irritation  by  pulp-nodules  or 
strangulation,  and  from  unknown  causes. 

From  this  classification,  imperfect  as  it  is,  you 
will  readily  agree  with  me  that  no  single  method 
of  operation,  surgical  or  therapeutic  treatment, 
will  suffice  to  meet  all  indications  in  the  treatment 
of  irritation,  inflammation,  or  abscess.  From  a 
somewhat  extended  experience  in  the  conservation 
of  pulpless  teeth  of  all  classes,  covering  a  period 
of  nearly  twenty  years,  in  one  city,  with  few  birds 
of  passage  as  clients,  my  records  now  show,  not 
hundreds,  but  thousands  of  teeth  treated  and  the 
roots  filled,  with  few  recurrences  of  abscesses  or 
open  fistul^e. 

My  method  of  procedure  is  as  follows  for  Class 
One  : — In  the  management  of  this  class  of  pulpless 
teeth  there  are  three  things  that  I  invariably  insist 
upon  and  carry  out  faithfully.  First,  complete 
disinfection ;  nothing  is  allowed  to  enter  the  pulp 
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chamber  or  canals  that  is  not  placed  there  by 
my  own  hands,  by  means  of  clean  and  steri- 
lized instruments ;  water  and  saliva  are  rigidly 
excluded.  Second,  no  powerful  coagulators  of 
albumen  are  introduced  into  the  pulp  chamber  or 
canals  prior  to  the  removal  of  the  pulp.  Third, 
the  root-filling  material  must  be  innocuous, 
tabooing  the  incorporation  of  antiseptics  or  dis- 
infectants as  a  component  of  the  filling  material. 
If  I  have  destroyed  the  pulp  by  any  of  the  methods 
above  spoken  of,  immediate  extirpation  under  a 
local  or  other  anaesthetic,  by  the  cautery,  wooden 
point  (barbarous  method),  or  if  in  a  recently 
fractured  tooth,  I  assist  the  cessation  of  hasmor- 
rhage,  then  swab  or  syringe  the  pulp  chamber  and 
canals  with  equal  parts  of  peroxide  of  hydrogen 
and  a  ^  solution  of  bichloride  of  mercury  until 
they  are  free  from  blood  and  serum.  The  root  is 
then  desiccated  with  absolute  alcohol  and  heated 
air,  and  filled  at  once.  If  I  have  destroyed  the 
pulp  with  arsenic  or  other  corrosive,  at  the  end  of 
two  days  or  thereabouts,  the  corrosive  is  removed 
under  antiseptic  precautions,  keeping  the  tooth  and 
cavity  dry  while  a  dressing  of  tannin  and  glycerine 
is  applied  to  the  devitalized  pulp,  first  puncturing 
it  to  allow  the  congested  blood  to  escape.  This 
dressing  is  covered  with  gutta-percha,  through 
which  two  or  three  perforations  are  made  with  a 
pointed  instrument  to    allow   any  confined  air  to 
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escape.  This  is  allowed  to  remain  eight  days,  when 
the  dressing  is  removed.  The  rubber-dam  is  ad- 
justed over  the  tooth,  and  the  pulp  is  extirpated 
with  suitable  sterilized  broaches.  It  will  be  found 
liealthy  and  much  reduced  in  bulk  by  this  treat- 
ment. The  pu]p  chamber  and  canal  or  canals  are 
to  be  washed  and  swabbed  with  the  peroxide  and 
bichloride  solution  above  mentioned,  the  root 
desiccated  and  filled  at  once.  The  roots  are  not 
reamed  or  drilled,  but  access  is  obtained  by 
freely  opening  the  pulp  chamber. 

Class  Two.  In  the  management  of  this  class  of 
pulpless  teeth  we  generally  find  little  trouble  in 
diagnosis  from  the  observance  of  three  conditions, 
one  of  which  is  always  present — i.e.,  encystment 
of  the  apex ;  a  dormant  or  cold  abscess ;  or  a 
fistulous  tract  leading  from  the  end  of  the  root 
externally,  or  occasionally  lifting  the  periodontal 
membrane  from  the  root,  and  pus  found  escaping 
at  the  gingival  margin. 

Encystment. — This  may  be  suspected  if  the 
tooth  has  been  free  from  tenderness  in  mastication, 
or  when  it  is  unafiected  by  thermal  change,  and 
the  canals  are  dry  when  opened  into  for  the  first 
time.  Absence  of  odour  is  also  to  be  noted. 
Treatment ;  disinfectant  dressing  and  immediate 
root-filhng. 

Cold  or  dormant  abscess. — The  rubber-dam  being 
adjusted,  and  the  tooth  and  drill  bathed  in  terebene 
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or  terpinol,  the  pulp  chamber  is  entered.  The 
contents  of  the  chamber  and  canal  are  at  once 
bathed  with  a  penetrating  disinfectant,  which  is 
allowed  to  remain  for  a  few  minutes.  The  debris  is 
removed  and  the  pus  or  watery  exudation  is  drained 
through  the  canal.  The  peroxide  and  bichloride 
solution  aforementioned  is  then  injected  or  pumped 
into  the  territory  beyond  the  apex  of  the  root  until 
it  will  come  out  clean ;  the  roots  are  not  drilled 
or  reamed  unless  they  are  carious.  A  slender 
strand  of  cotton  wool,  saturated  with  terpinol  or 
other  essential  oils,  is  packed  in  the  root,  not  very 
lightly,  and  the  pulp  chamber  filled  with  dry  cot- 
ton, over  which  is  packed  some  soft  gutta-percha. 
This  is  perforated  to  allow  air  or  any  mephitic 
gases  to  escape.  The  patient  is  dismissed  for  ten 
days.  On  his  reappearance  the  dressing  is  re- 
moved, the  tooth  being  left  dry.  In  most  cases  it 
will  be  found  that  the  cold  abscess  has  disappeared  ; 
this  is  determined  by  absence  of  pus  or  moisture, 
and  freedom  from  tenderness  on  percussion  of  the 
tooth.  Should  moisture  exude  into  the  canal  the 
treatment  must  be  repeated.  The  secret  of  the 
value  of  a  root-dressing  composed  of  one  or  more 
essential  oils  is  this  : — At  a  temperature  a  little  less 
than  95°  Falir.  camphors  are  slowly  but  certainly 
deposited  from  the  oils,  and  vaporized  almost 
immediately,  so  that  the  recently  cleansed  surface 
of  a  dormant  abscess  is  stimulated  to  reproduce 
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tissue  which  will  replace  that  already  dissipated 
by  the  distension  of  the  periodontal  membrane  and 
the  formation  of  an  abscess.  These  camphors  are 
non-irritant  disinfectants. 

To  introduce  a  powerful  escharotic  or  coagulator 
of  albumen  in  the  treatment  of  a  cold  abscess,  not 
providing  for  drainage,  would  be  most  disastrous, 
and  would  generally  lead  to  the  formation  of  an 
acute  abscess.  It  were  far  better  practice  to  cut 
through  the  gum  and  alveolar  process  and  provide 
an  outlet  at  once  than  to  attempt  such  practice. 
The  accidental  forcing  through  the  apex  of  a  root, 
of  any  septic  matter,  is  always  to  be  avoided,  and 
even  the  greatest  care  exercised  by  the  immediate 
and  indiscriminate  root-fillers  is  not  sufficient  to 
prevent  much  suffering  and  the  occasional  loss 
of  a  valuable  tooth  from  inadequate  disinfection. 
Time  is  always  a  factor  in  the  destruction  of 
microbes  and  their  spores,  and  the  disinfection  of 
infected  dentine  is  a  matter  of  no  small  impor- 
tance when  it  is  hoped,  by  filling  a  root,  that  the 
operation  will  prove  permanently  successful.  The 
future  welfare  of  the  cementum  and  pericementum 
is  largely  dependent  on  complete  disinfection  of 
the  dentine  prior  to  root-filhng.  The  practice  of 
leaving  antiseptics  and  disinfectants  within  the  root 
canal  or  pulp  chamber  as  a  safeguard  against 
future  trouble  is  delusive,  and  is  not  founded  on  a 
knowledge  of  their  potency  in  such  situations. 
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Fistulce. — Wlien  a  fistulous  tract  leads  from  tlie 
apex  of  a  root  to  the  gum  or  elsewhere,  cleansing  the 
canal  of  debris,  disinfection  of  the  dentine,  and  in- 
jection or  pumping  through  the  canal  and  fistula  of 
eugenol,  terebene,  or  five  per  cent,  carbolic  acid,  and 
immediate  root-filling,  is  generally  permissible. 
^\'lien  there  are  complications  of  caries  or  necrosis  of 
the  alveolar  plate,  surgical  interference  is  required. 
In  some  cases  of  cold  abscess,  and  more  frequently 
when  there  is  an  open  fistula,  small  blackish  nodu- 
lar deposits  may  be  found  around  the  apices  of 
the  affected  roots,  which,  it  is  needless  to  observe, 
should  be  removed  before  the  abscess  will  heal. 

Class  Three.  Treatment  :  the  same  as  for  Class 
Two. 

Class  Four.  In  very  many  cases  of  pulpless 
teeth,  from  gradual  exposure  and  death  of  the  pulp, 
we  find  either  encystment  or  cold  abscess  ;  more 
frequently  the  latter.  This  has  already  been 
sufficiently  described  in  detail.  When  the  pulp 
dies  from  mechanical  abrasion  or  some  form  of 
erosion,  we  have  been  surprised  to  find  that  in 
nearly  every  instance  the  apices  of  the  roots  liave 
been  encysted,  and  such  teeth  in  consequence  are 
fit  subjects  for  immediate  root-filling  when  tho- 
roughly disinfected. 

Class  Five.  In  the  treatment  of  this  class  of 
pulpless  teeth,  when  it  is  thought  desirable  to 
retain  them  in  the  mouth  I  have  found  that  im- 
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mediate  root-filling  is  not  to  be  practised  with 
impunity.  The  periodontal  membrane, remaining  on 
the  cementum,  detached,  or  with  only  a  loose  hold 
upon  it,  is  so  feebly  vital  that  the  most  careful 
stimulation  and  the  retention  of  temporary  dress- 
ings in  the  canals  until  the  fistula3  have  healed 
from  the  bottom  outwards,  is  most  productive  of 
good  results.  My  usual  practice  is  to  remove 
debris  and  the  pulp,  cleansing  the  canals,  as  in 
Class  One,  then  pack  the  roots  tightly  with  threads 
of  cotton  wool,  saturated  with 
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and  seal  the  crown  cavity  with  hard  gutta-percha. 
This  dressing  is  generally  allowed  to  remain  from 
one  to  six  months,  when  the  root  is  filled  perma- 
nently. 

Class  Six.  In  the  manao-ement  of  this  class  of 
cases  circumstances  generally  point  to  the  necessity 
lor  temporary  root  dressings  in  order  to  prevent 
pain  and  swelling  of  the  face.  Whenever  any  un- 
(iertainty  exists  in  the  mind  of  the  operator,  about 
the  possible  outcome  of  the  hasty  filling  of  a  root,  the 
interest  of  your  client  and  sound  judgment  will  dic- 
tate the  course  to  pursue,  which  may  and  probably 
will  be  the  temporary  dressing  with  a  perforated 
gutta-percha  covering.  In  the  consideration  of 
the  various  classes  of  pulpless  teeth  as  they  are 
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met  with  in  dail}^  practice,  I  am  not  unmindful  of 
possible  complications  ;  very  many  cases,  indeed, 
are  not  seen  by  the  surgeon  until  pain  has  driven 
the  patient  to  him  for  aid.  Certain  relief  is  always 
afforded  by  drilling  directly  into  the  pulp  chamber, 
supporting  the  tooth  with  the  fingers,  or  produc- 
ing torsion  with  a  ligature  held  in  the  hand  of  an 
assistant.  This  operation  is  always  to  be  preferred 
to  drilling  through  the  process  ;  unless  the  patient 
has  great  fortitude  it  is  convenient  to  apply  a  local 
anaesthetic.  If  the  swelling  isorreat  and  the  abscess 
can  be  reached  conveniently  with  a  bistoury,  that 
operation  will  be  indicated.  After  entering  the 
pulp  chamber  and  gently  removing  the  remains  of 
the  pulp,  under  antiseptic  precautions,  very  great 
comfort  may  be  assured  the  patient  by  painting 
the  dried  gum  with  equal  parts  of  chloroform, 
tincture  of  aconite  root  and  tincture  of  iodine,  and 
the  immediate  administration  of  yo  E^-  P^^^^  ^^ 
calcium  sulphide  every  fifteen  minutes  until  four 
or  six  have  been  taken,  or  thirty  drop  doses  in 
water  of  fluid  ext.  Tonga  every  fifteen  minutes. 
The  drill  hole  should  be  stopped  very  loosely 
with  iodoform  cotton  or  cotton  moistened  with 
an  essential  oil,  for  two  da3^s,  when  all  soreness 
will  have  disappeared  and  the  root  may  be 
cleansed  and  dressed  as  mentioned  in  the  con- 
sideration of  Class  Two,  under  the  sub-heading 
of  cold  abscess.     Occasionally,  pulpless  teeth  arc 
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elongated,  and  when  the  jaws  are  closed,  pain  is 
produced.  This  can  be  obviated  by  grinding  the 
points  or  cusps  of  the  molars  and  bicuspids,  or 
other  occluding  surfaces. 

I  have  no  desire  to  lengthen  this  already  long 
paper,  but  may  I  be  permitted  to  observe  that  much 
of  the  success  in  the  management  of  pulpless  teeth, 
is  due  to  the  thorough  removal  of  all  pulp  tissue 
and  other  foreign  matters,  and  the  fidelity  of  filling 
the  roots  with  a  substance  not  porous  or  corrupt- 
ible by  the  fluids  of  the  mouth,  or  the  products 
of  microbes,  and  free  from  intermixed  antiseptics  ? 
No  dependence  is  to  be  placed  in  the  permanency 
of  incorporated  antiseptics  in  root-fillings.  I  be- 
lieve it  to  be  a  mistaken  idea  that  only  the  apex 
is  to  be  sealed,  and  would  regard  it  as  a  step  in 
advance  if  all  surgeons  would  abandon  the  stopping 
of  roots  with  cotton  wool,  silk,  or  other  vegetable 
fibre  saturated  with  antiseptics,  and  adopt  either 
an  incorruptible,  oxy chloride,  ox3^phosphate,  or 
gutta-percha  as  a  root- filling.  All  care  and  skill 
exercised  in  the  disinfection  of  dentines,  and  the 
treatment  of  abscesses,  goes  for  nought,  after  the 
lapse  of  a  few  years,  when  reliance  is  placed  on 
makeshifts  of  root-filling  materials.  Unless  the 
root  of  a  tooth  is  thoroughly  well  stopped  by  the 
filling,  discoloration  is  not  the  least  disfigurement 
of  the  anterior  teeth,  to  say  nothing  of  chronic 
periodontal  inflammation  and  the  establishment  of 
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fistul^e,  and  the  recurrence  of  previously  cured 
abscesses,  with  all  the  attendant  evils  and  much 
suffering  to  the  patient. 
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Discussion. 

The  Chairman  said,  that  Dr.  Harlan  had  brought  forward 
the  subject  in  so  masterly  a  way,  that  he  felt  sure  all  would 
congratulate  him.  At  the  same  time  he  was  assured,  that 
the  matter  would  commend  itself  to  much  comment  and 
criticism  from  many  of  the  members  present,  and  so  he  (tlie 
Chairman)  would  suggest  that  the  discussion  should  be 
opened  at  once,  that  no  valuable  time  should  be  lost,  especially 
as  but  a  brief  interval  existed  before  the  meeting  would  have 
to  close. 

Dr.  Mitchell  strongly  sympathised  with  that  portion  of 
the  paper  which  insisted  upon  the  importance  of  cleanliness,  as 
he  regarded  this  as  being  one  of  the  chief  factors  in  arriving 
at  success.  Referring  to  the  practice  of  filling  teeth  with 
cotton  soaked  in  antiseptic  substances,  he  said  he  had  known 
of  some  cases  in  which  it  had  become  necessary  to  refill  such 
teeth,  and  the  offensive  odour  emitted  from  the  removed  dress- 
ing was  so  bad,  as  to  prove  beyond  question,  the  impropriety 
of  such  a  practice. 

Dr.  St.  George  Elliott  showed  and  described  a  combined 
syringe  and  washing  apparatus  for  treating  and  washing  out 
dead  teeth.  It  was  made  with  a  spring,  and  was  fitted  with 
an  ordinary  nozzle  for  ordinary  purposes  and  two  platina  ones. 
By  means  of  this  syringe  it  was  possible  to  pass  water  back- 
wards and  forwards  in  the  nerve  canal,  until  it  was  thoroughly 
cleansed.  There  was  also  a  finer  nozzle  which  could  be 
passed  two- thirds  of  the  way  up  the  canal,  and  which  enabled 
the  operator  to  completely  remove  debris.  He  did  not  see 
why  it  was  not  possible  to  carry  out  Rosenthal's  method,  and 
introduce  gutta-percha  up  the  canal,  so  that  it  might  do  its 
own  filling.. 
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Mr.  C.  S.  Tomes  felt  that  in  their  daily  practice  in  dealing 
with  a  septic  condition  of  the  teeth,  they  were  in  some  danger 
of  losing  sight  of  the  usual  conditions  with  which  they  had  to 
deal.  He  was  by  no  means  sure,  that  Dr.  Harlan,  in  his  free 
use  of  antiseptics,  had  not  once  or  twice  done  so.  In  the  first 
place,  in  working  in  the  mouth,  the  fulfilment  of  any  true 
antiseptic  code  was  impossible.  Thus  they  were  told  to  use 
sterilised  instruments,  but  if  any  one  hoped  to  puncture  with 
an  antiseptic,  let  him  try  how  far  an  ordinary  instrument 
would  pierce  into  the  dentine,  and  it  would  soon  be  seen  how 
very  little  headway  a  chemical  agent  would  make.  Dr. 
Harlan  had  mentioned  a  series  of  precautions  in  cleansing 
the  pulp  cavity,  then  he  put  in  the  stopping  and  covered  it 
with  gutta-percha,  in  which  he  punctured  holes,  thereby 
stultifying  his  assumption  that  all  putrid  material  had  been 
removed.  He  (Mr.  Tomes)  thought  that  in  treating  such  a 
tooth  they  would  do  well  to  dismiss  from  their  minds  the 
idea,  that  it  was  possible  to  attain  a  perfectly  aseptic  condi- 
tion. He  wished  simply  to  sound  a  note  of  warning  that 
they  should  not  talk  about  a  something,  to  which  it  was 
impossible  to  attain,  and  lose  sight  of  more  practical  con- 
siderations which  would  lead  to  practical  success. 

Dr.  Field  had  in  his  own  practice,  found  the  methods 
advocated  by  Dr.  Harlan  answered  very  well.  He  had, 
however,  met  with  occasional  failures,  for  which  he  could 
not  account.  They  revealed  themselves  sometimes  in  three 
months,  sometimes  in  three  years.  He  believed  that  it  was 
occasionally  impossible  to  asepticise  the  cavities.  Success  he 
believed  depended  in  great  measure  upon  delicacy  of  touch, 
ensuring  that  the  fine-pointed  instruments  employed  should 
not  enter  beyond  the  apex  of  the  root.  With  respect  to  the 
old  method,  he  felt  bound  to  state  that  he  had  seen  the  roots 
of  teeth  filled  with  only  cotton  wool,  steeped  in  creosote, 
which  had  stood  for  years.  So  that  although  aseptic  condi- 
tions had  not  been  attained,  the  closure  of  the  apical  foramen 
had  been  effectual.  He  believed  the  success  of  the  opei-ation 
depended  very  largely  upon  the  strict  observance  of  details, 
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and  this  was  controlled  bj  the  individual  operator.  There 
were  a  large  number  of  different  fillings  employed,  but  success 
might  follow  the  use  of  any  of  them  if  they  were  properly 
employed. 

Dr.  Walker  said  it  would,  perhaps,  afford  the  Society 
some  pleasure  to  be  reminded,  that  the  subject  under  discussion 
was  no  new  thing  to  the  members,  for  as  far  back  as  1865 
their  then  President   and   present   Treasurer,   Mr.   Thomas 
Arnold  Rogers,  who  was  sitting  beside  him  that  evening, 
had  read  a   paper   upon   this   very  subject.     Any  member 
interested  in  the  matter  could,  by  turning  to  the  volume  of 
the  Transactions  for  1865,  read  it  for  himself.     Mr.  Rogers  in 
his  paper  gave  a  long  account  of  how  he  filled  and  treated  roots, 
and  exhibited  the  instruments  he  had  used,  at  the  same  time 
stating  the  results  of  his  treatment.     Dr.  Walker  had  had  the 
pleasure  of  co-operating  with  him  at  that  time,  and  had  only 
recently  seen  a  canine  plugged  by  him  in  1871  by  the  method 
advocated  in  1865,  and  found  it  still  in  a  satisfactory  condition. 
He  had  followed  out  the  method  of  fillinof  with  metal  rig-ht 
up  to  the  apex  of  the  root,  instead  of  with  cotton,  and  he 
fully  coincided  with  Dr.  Harlan,  that  if  sound  roots  were 
filled  to  the  apex  with  metal,  good  results  would  be  obtained. 
He  had  seen  Dr.  Harlan's  work  in  Chicago,  and  bad  been 
much  struck  by  the  very  great  care  he  exercised,  especially 
in  preventing  moisture  returning  to  the  roots  after  treatment. 
There  was  one  point  upon  which  Dr.  Harlan  had  not  en- 
lightened them,  and  that  was   how  he  treated  the  twisted 
palatine   roots    of  molars.      He   (Dr.   Walker)   was  free  to 
confess  that  in  treating  this  class  of  cases  he  had  met  with 
failure   after   failure.     He  was,   or   tried   to    be,    a   patient 
operator,  but  he  had  had  his  patience  severely  put  to  the  test. 
He  had  learned  a  good  deal  from  Mr.  Hern's  paper  upon  the 
subject,  and  Mr.  Hern  had  shown  him  some  beautiful  speci- 
mens of  roots  prepared  by  freely  opening  up  the  mouths  of 
the  roots  of  first  and  second  molars.     He  believed  Mr.  Hern 
was  right  in  insisting  upon  the  importance  of  obtaining  a  free 
access  to  root  canals  by  di-illing  and  reaming. 
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Mr.  Thomas  Arnold  Rogers  said,  he  had  not  intended 
taking  any  part  in  the  discussion,  because  in  the  first  place 
he  was  afflicted  with  deafness,  the  result  of  illness,  which 
prevented  him  from  closely  following"  the  reader  of  the  paper, 
and  because  he  had  considered  himself  as  becoming  somewhat 
old-fashioned  in  his  views,  for  he  had  retired  from  practice 
for  some  eighteen  years.  Speaking  from  memory,  he  believed, 
he  was  right  in  saying,  that  the  paper  to  which  Dr.  "Walker 
had  referred,  dealt  with  the  destruction  of  exposed  and  dis- 
eased but  yet  living  pulps,  and  filling  the  teeth  at  once.  He 
would  not  detain  the  Society  with  a^iy  lengthy  remarks,  but 
would  simply  say  that,  as  he  stated  in  his  paper,  he  still 
believed  that  it  was  best  to  fill  immediately  before  deleterious 
matter  could  reach  the  fangs,  and  it  was  best  to  fill  with  some 
solid  permanent  material,  preferably  gold,  and  to  avoid  tem- 
porary antisepticised  substance  such  as  cotton  wool. 

The  Chairman  said  the  usual  time  for  closing  the  discussion 
having  arrived,  it  was  his  duty  to  put  it  to  the  meeting 
whether  a  prolongation  should  be  made  or  the  discussion 
adjourned.  It  was  then  decided  to  continue  the  discussion, 
and  the  Chairman  pointed  out  that  as  their  time  was  short, 
it  would  be  advisable  to  restrict  the  discussion  to  three 
headings — 1st,  Treatment  of  teeth,  the  pulp  of  which  had  been 
immediately  destroyed;  2nd,  of  teeth,  the  pulps  of  which  were 
dead  before  they  had  come  to  the  operator ;  and  3rd,  teeth, 
the  pulps  of  which  were  dead,  and  open  sinuses  existed. 

Mr.  Hern  then  continued  the  discussion,  and  said  he  had 
proposed  to  himself  to  offer  some  such  a  division  of  the 
subject  as  the  Chairman  had  suggested.  He  thought  two 
headings  would  really  well  include  all  cases,  viz. :  (1)  Pulps 
devitalised  by  the  opei^tor,  and  (2)  Pulps  which  had  died 
and  had  undergone  putrefaction.  The  treatment  of  the 
two  classes  of  cases  would,  he  thought,  differ  very  widely. 
In  class  1  there  was  no  dead  pulp,  and  no  disinfection  or 
deodorisation  was  necessary,  and  so  the  treatment  required 
was  of  the  simplest  description.  He  was  sorry  to  Iiear 
Dr.  Harlan  say  he  did  not  ream  or  diill  his  roots.       Unless 
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this  was  done,  it  was  impossible  to  remove  the  dead  and 
diseased  tissue.  It  was  essential  to  gain  access  to  the  canals 
and  pulp  cavities,  and  this  could  only  be  done  by  (1)  opening 
the  pulp  cavity  in  as  straight  a  line  as  possible  with  the  axis, 
and  (2)  by  enlarging  the  orifice  of  the  root  canals,  and  (3)  using 
a  rotating  drill.  In  a  paper,  he  had  had  the  privilege  to  read 
before  the  Society  some  short  time  back,  he  had  stated  that 
in  drilling  the  roots  up,  the  nearer  the  operator  was  able  to 
get  to  the  apex  of  the  root,  the  more  sure  he  would  be  of  re- 
moving the  bulk  of  the  pulp  tissue,  and  of  carrying  antiseptics 
to  the  point  from  which  troubles  usually  took  their  origin. 
With  regard  to  antiseptics,  Dr.  Harlan  had,  in  his  opinion, 
gone  back  to  rather  feeble  antiseptics  in  the  essential  oils. 
There  was  a  mutual  repulsion  between  the  watery  condition 
of  the  pulp  canals  and  an  essential  oil,  and  on  that  account 
these  oils  did  not  seem  to  him  to  be  reliable  as  antiseptics. 
In  iodoform,  they  possessed  a  better  antiseptic,  although  he 
confessed  it  had  some  disagreeable  properties,  among  which 
might  be  mentioned  its  very  pungent  odour.  Recently  he 
had  been  employing  glycerine  and  carbolic  acid,  while  drying 
the  cavity  as  far  as  possible,  then  using  iodoform  in  absolute 
alcohol.  This,  in  his  experience,  penetrated  far  better  than 
an  essential  oil.  One  other  point  he  desired  to  bring  forward, 
and  that  was,  that  in  drilling  and  reaming  root  canals,  the 
use  of  a  rotating  drill  enabled  the  operator  to  cut  away  the 
immediate  circumference  of  the  pulp  cavities  and  remove 
much  of  the  septic  accumulation. 

Dr.  George  Cunningham  thought  Dr.  Harlan's  paper 
merited  the  fullest  answer  that  could  be  given  to  it.  The 
position  of  those  who  filled  upon  an  antiseptic  appeared  to  him 
to  have  been  shaken.  It  was  impossible  at  that  late  hour  to 
enter  upon  anything  like  an  exhaustive  criticism  upon  what 
had  been  said  with  regard  to  immediate  root-filling,  but  he 
hoped  to  be  able  at  a  subsequent  time  to  bring  forward  im- 
portant statistics  upon  this  subject.  Dr.  Harlan's  mention 
of  such  medicines  as  calcium  sulphide,  aconite,  and  iodine 
showed  that  he  also  needed  such  valuable  adjuncts  in  his 
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practice.  He  (Dr.  Cunningham)  believed  thai  the  best  anti- 
septics were  good  nerve  broaches  and  nei've  drills-  He  felt 
able  to  follow  Dr.  Harlan  in  his  strictures  upon  the  practice 
of  condensing  vegetable  substances,  such  as  cotton  in  root 
canals.  Metal  fillings  were,  he  believed,  the  best,  although  he 
could  say  nothing  against  oxychloride  and  oxyphosphates, 
since  they  were  very  convenient  materials,  and  gave  good 
results,  and  were  in  some  cases  more  manageable.  With 
regard  to  the  use  of  wooden  points  for  destroying  pulps, 
which  had  been  stigmatised  by  Dr.  Harlan  as  a  barbarous 
practice,  he  thought  the  procedure  was  permissible  in  certain 
cases,  provided  the  operator  in  making  the  excision  made  the 
return  blow  immediately .  He  had  used  the  wooden  point  in 
his  own  practice  in  cases  which  seemed  to  warrant  it,  and 
without  any  acute  pain  to  his  patients,  by  simply  observing 
what  he  considered  the  essential  condition  to  success,  viz., 
making  the  excision  and  return  blow  as  nearly  as  possible 
synchronous.  In  conclusion,  he  would  say  that,  unlike 
Dr.  Harlan,  he  had  many  patients  who  were  birds  of  passage, 
and  he  should  be  very  grateful,  should  they  come  under  the 
care  of  any  of  his  professional  brethren  in  America,  if  they 
would  let  him  hear  of  any  faulty  fillings  due  to  him,  for  he 
believed  the  knowledge  of  failure  was  often  the  stepping  stone 
to  success. 

Dr.  Field  desired  to  be  allowed  one  word  in  explanation. 
He  feared  he  had  left  the  impression  upon  the  minds  of 
many  that  he  still  pursued  the  old  method,  but  as  a  matter 
of  fact  he  followed  the  plan  which  Dr.  Harlan  had  described, 
except  that  he  usually  filled  the  root  canals  with  gutta- 
percha. 

Mr.  Betts  drew  attention  to  a  little  practical  point.  In 
using  the  di'ill  even  with  the  utmost  care  and  dexterity  there 
was  a  liability  for  the  head  to  come  off,  and  be  left  firmly  fixed 
in  the  canal ;  he  would  therefore,  in  view  of  this  possible 
occurrence,  suggest  that  an  antiseptic  should  be  inti-oduced 
before  the  drill  was  applied. 
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Mr.  Walter  Harrison  (Brighton)  thouglitDr.  Harlan  had 
hit  the  right  nail  upon  the  head  in  laying  so  much  stress 
upon  the  necessity  of  care  being  taken.  Dr.  Harlan  was 
doubtless  a  very  careful  operator,  and  hence  his  success.  A 
good  deal  had  been  said  about  cotton  fillings;  he  did  not 
use  them  himself,  but  he  believed  the  cause  of  their  failure 
in  many,  if  not  all,  cases  was  due  to  the  introduction  of  the 
antiseptic  before  all  the  debris  had  been  removed.  He  was 
of  opinion,  that  gutta-percha  could  be  sent  down  curved  roots 
better  than  gold.  Mr.  Hern's  paper,  to  which  reference  had 
been  made,  had  been  of  the  greatest  service  to  him.  He  had 
always  exposed  his  root  canals  as  thoroughly  as  possible, 
and  had  found  the  Parmley  Brown  drill  most  serviceable  for 
this  purpose  for  the  upper  teeth. 

Mr.  E.  Lloyd  Williams  could  not  help  being  much  struck  by 
one  fact  that  was  impressed  forcibly  upon  the  minds  of  the 
members,  viz.,  that  they  had  to  deal  with,  not  a  pathological 
state,  but  a  septic  condition  of  the  teeth.  He  held  that  if 
any  purely  septic  condition  of  the  dentine  presented  itself, 
without  anything  else  to  complicate  matters,  it  could  very 
easily  be  treated  with  one  application,  such  as  iodoform ;  if 
he  could  be  assured  that  the  periosteum  was  healthy,  he 
should  have  no  hesitation  on  the  subject.  One  would  like 
to  know,  when  Dr.  Harlan  talked  of  blind  abscess,  at  what 
point  he  was  going  to  approach  it,  and  how  he  was  going 
to  get  his  therapeutic  agents  to  act,  and  where  he  thought 
the  injection  went.  Dr.  Harlan  had  stated  he  placed  a  wet 
di-essing  up  the  root  canals,  then  over  this  wet  dressing  he 
put  a  dry  dressing  in  the  pulp  chamber,  which  he  covered 
with  gutta-percha.  He  (Mr.  Lloyd  Williams)  would  like  to 
know  what  part  it  was  supposed  this  dry  di-essing  would  play, 
for  he  had  no  hesitation  in  saying  he  believed  it  would  soon 
become  a  wet  dressing.  In  treating  fistulas.  Dr.  Harlan  used 
only  a  5  per  cent,  solution  of  carbolic  acid  for  injecting  the 
root  canals,  and  the  speaker  felt  surprise  that  so  weak  a 
solution  should  be  employed.  Dr.  Harlan  used  tannin  in 
his  treatment  of  devitalized  pulps,  a  practice,  the  rationale  of 
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which,  Mr.  Llojd  Williams  was  anxious  to  learn,  since  he  was 
not  aware  what  action  an  astringent  could  have  upon  dead 
tissues.  Dr.  Harlan  recommended  the  oil  of  Gaultherium, 
and  he  desired  to  ask  what  therapeutic  action  it  possessed. 
Lastly,  there  were  certain  cases  when  tartar  or  other  foreign 
material  was  found  upon  dead  teeth,  and  this.  Dr.  Harlan 
advises,  should  be  removed  ;  if  this  is  done,  he  would  like  to 
know  whether  fresh  bone  is  formed. 

Mr.  R.  Hall  Woodhouse  said,  that  when  Dr.  Harlan  replied, 
he  should  like  to  learn  how  he  destroys  his  pulp.  He  (the 
speaker)  was  afraid  he  was  one  of  those  heretics  who  used 
a  30  or  40  per  cent,  solution  of  carbolic  acid  on  a  small  piece 
of  cotton  wool,  filling  possibly  a  third  of  the  fang,  completing 
the  operation  with  chloroform  and  gutta-percha.  He  found 
Eucalyptus  oil  a  useful  antiseptic,  and  creasote  serviceable  in 
destroying  the  pulp. 

Dr.  Harlan,  in  reply,  said  he  was  pleased  to  hear  adverse 
criticisms,  as  well  as  opinions  in  accord  with  those  expressed 
in  his  paper.  Referring  to  the  remarks  of  Mr.  Charles 
Tomes,  he  felt  sure  they  would  agree  with  him  that  in  order 
to  protect  gelatine  or  other  cultivating  material  from  microbes 
and  theii^  spores  floating  in  the  air,  cotton  wool,  whether 
moist  or  dry,  was  commonly  used  as  being  the  best  filter, 
and  so  was  usually  inserted  into  the  neck  of  the  test  tube 
holding  the  cultivating  menstruum.  And  so,  in  the  case  of 
the  teeth,  for  although  the  holes  in  the  gutta-percha  cap 
would  not  keep  the  cotton  wool  dry,  yet  that  substance  would, 
although  moist,  bar  microbes  from  entering  the  pulp  chamber. 
Mr.  Hern  did  not  appear  to  have  followed  the  portion  of  his 
paper  dealing  with  Class  Five  and  disinfectants,  for  he  (Dr. 
Harlan)  distinctly  said,  that  before  the  essential  oil  was  to  be 
applied,  the  cavities  were  to  be  cleansed  with  peroxifle  of 
hydrogen  or  corrosive  sublimate  solution,  and  then  carefully 
dried.  Under  these  circumstances  cotton  soaked  in  an 
essential  oil  was  a  non-irritating  and  permanent  disinfectant. 
He  could  not  agree  that  simply  drilling  and  reaming  consti- 
tuted disinfection.     In  reply  to  Dr.  Walker  he  felt  convinced 
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that  drilling  and  reaming  root  canals  would  never  become 
universal,  although  he  (Dr.  Harlan)  agreed  that  free  access 
to  the  pulp  chamber  was  important.  In  reply  to  Dr.  Cun- 
ningham's remarks,  lie  would  remind  that  gentleman  that 
lie  had  published  eight  cases  in  which  the  wooden  peg  had 
been  used  for  destroying  the  pulp,  and  he  felt  bound  to  say 
that  six  of  the  eight  had  threatened  to  prosecute  him,  and 
left  him  never  to  return.  In  using  glycerine  and  tannin,  he 
assured  Mr.  Lloyd  Williams  he  did  so  to  lessen  the  bulk  of 
the  pulp,  since  tannin  removes  the  water,  and  glycerine  made 
the  tissues  leathery.  He  found  by  experience  that  a  5  per 
cent,  solution  of  carbolic  acid  was  sufficiently  strong  for 
healing  a  fistulous  tract,  although  Eugenol  and  other  drugs 
were  often  recommended.  With  regard  to  Gaultherium,  he 
would  repeat  that  at  a  temperature  below  the  body  heat 
volatile  camphors  were  given  off,  which  were  deposited  in  the 
cleansed  cavities  of  the  teeth.  Graultherium  oil  possessed  an 
additional  advantage  in  an  agreeable  odour.  Mr.  Lloyd 
Williams  need  hardly  be  reminded  that  tartar  was  not  found 
at  the  apices  of  tooth  fangs,  and  so  his  remarks  on  that  head 
needed  no  answer.  But  he  had  inquired  where  the  injected 
materials  went  to,  when  introduced  into  cold  abscesses,  and 
in  reply  he  (Dr.  Harlan)  would  assure  him  that  sections 
of  jaws  in  which  cold  abscesses  were  present,  revealed  that 
there  was  often  a  very  considerable  territory,  into  which  the 
injection  might  travel. 

The  Chairman  having  thanked  Mr.  Bland  Sutton,  Dr. 
Harlan,  and  the  contributors  of  Casual  Communications,  in 
the  name  of  the  Society,  announced  that  at  the  ensuing 
meeting  Mr.  Frederick  Eve,  F.R.C.S.,  would  read  a  paper 
upon  "Actinomycosis  of  the  Jaws  and  Mouth." 

0 

The  Meeting  then  adjourned. 


EDWIN    SERCOMBE,    M.R.C.S.,    Eng.,    L.D.S.,    Eng. 
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MR.  DANIEL  CORBETT,  M.R.C.S.  &  L.D.S.Eng., 

President,  in  the  Chair. 


The  Minutes  of  the  last  meeting  were  read  and  confirmed. 

The  President  stated  that  Mr.  Charles  Yaset  had  retired 
from  the  Society  and  had  been  nominated  by  the  Council  for 
election  as  an  Honorary  Member.  Mr.  Vasey  had  been  closely 
connected  with  the  Society  for  many  years,  and  had  served 
it  in  office  on  several  occasions,  being  elected  President  in 
1876.  He  felt  sure  the  Society  would  be  glad  to  accept  the 
nomination  of  their  Council.  Mr.  Charles  Vasey  was  then 
elected  an  Honorary  Member  by  acclamation. 

Messrs.  J.  Royston  and  W.  Matthews,  having  signed  the 
Obligation  Book,  were  formally  admitted  to  membership  by 
the  President. 

Professor  W.  D.  Miller,  of  Berlin,  was  then  elected  a  Cor- 
responding Member  of  the  Society;  and  Messrs.  Hugh  Lloyd 
Williams,  M.R.C.S.  and  L.D.S.Eng.,  6,  Harrington  Street; 
Robert  J.  Lovitt,  L.D.S.Eng.,  of  10,  Well  Road,  Hamps<ead; 
and  Herbert  Apperley,  L.D.S.Eng.,  Chandos  Street,  W., 
were  elected  Resident ;  and  Mr.  Gforge  W.  Watson,  of  3, 
Walker  Street,  Edinburgh,  a  Non- Resident  Member. 

The  Librarian  (Mr.  Felix  Weiss)  stated  he  had  placed  in 
the  Library  of  the  Society  the  Calendar  of  the  Pharmaceutical 
VOL.    XX.  R 


2L8  CASUAL   COMMUNICATIONS. 

Society  for  18S8,  "  Tlie  Quarterly  Journal  of  Microscopical 
Science,"  '*  L'Art  Dentaire,"  and  other  periodicals. 

The  Curator  (Mr.  Storer  Bkxxett)  reported  that  the 
Society  had  acquired  by  purchase  two  valuable  specimens 
exemplifying  dental  lesions  in  the  lower  animals.  The  first 
was  that  of  a  Bonnet  monkey  (Macacus  sinicus)^  which  had 
suffered  from  rickets,  and  evidenced  very  markedly  rachitic 
deformities.  The  second  was  that  of  an  Arctic  fox  {Canis 
caqopus).  In  this  the  pulps  in  the  two  lower  canine  teeth 
were  exposed  and  there  was  an  alveolar  abscess  at  the  apex 
of  each  tooth.  On  the  left  side  the  abscess  cavity  was  very 
large,  and  the  jaw  on  that  side  was  necrosed  about  the  seat  of 
the  abscess. 

The  President  then  called  upon  Mr.  David  Hepburn  for  his 
Casual  Communication. 

Mr.  Hepburn  asked  the  Society's  acceptance  of  a  wax 
model  showing  the  peculiar  features  of  a  case  in  which  the 
jaws  were  in  a  condition  of  chronic  closure.  The  patient  was 
a  youth  aged  twenty-one.  No  movement  whatever  was  to  be 
detected,  and  the  only  aperture  was  behind  the  first  bicuspid 
on  the  left  side,  where  there  was  a  gap  occasioned  by  the  loss 
of  teeth.  In  reply  to  a  question  from  Mr.  Smith  Turner,  Mr. 
Hepburn  stated  that  the  articulation  of  this  patient  was 
similar  to  that  which  arose  when  persons  spoke  through  their 
closed  teeth.  He  had  no  doubt  the  closure  was  due  to  the 
contraction  of  cicatrices,  which  were  very  dense  ;  there  was 
also  a  loss  of  bone,  and  probably  ankylosis.  The  deformity 
was  hidden  by  the  patient's  wearing  a  small  black  silk  pro- 
tector about  two  inches  long. 

Mr,  Felix  Weiss  said  a  similar  case  had  occurred  in  his 
practice,  which  would  be  found  fully  described  and  illustrated 
in  Mr.  Christopher  Heath's  work  on  "  Injuries  and  Diseases 
of  the  Jaws."  The  only  opening  was  one  caused  by  the  re- 
moval of  eight  teeth.  He  has  in  this  case  fitted  a  mechanical 
contrivance  which  was  intended  to  countei'act  any  tendency 
to  farther  contraction.     The  jaws  were  rigidly  fixed  and  were 
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not  closed  by  muscular  action.  Mr.  Weiss  regretted  that 
the  patient  had  been  lost  sight  of,  but  promised  that  if  he 
should  report  himself  he  should  be  brought  before  the  Society. 
As  this  case  had  been  so  fully  described  in  print,  he  should 
not  detain  the  meeting  with  any  further  description,  but 
would  refer  members  who  desired  more  details  to  Mr.  Heath's 
valuable  work. 

The  Peesidext,  who  was  loudly  applauded   upon  rising, 
then  delivered  his  Inaugural  Address. 
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THE  PEESIDENT'S  INAUGUEAL  ADDEESS. 

Many,  many   years   ago   I   listened  to    an   eloquent   divine 

describe  Sunrise  over  an  Eastern  City ;    at  the  sable  margin 

of  the  far-spent  night  he  drew  our  attention  to   a   brown 

line  gradually  expanding,  and  developing  into  a  brilliancy 

of  colour,  sufficient  to  tinge  the  circumambient  atmosphere 

with  the    light  of    dawn ;    scintillating  rays   shot  upwards, 

gilding  the  tops  of   each  tower  and  minaret,  until  at  last 

the  glorious  orb  appeared,  its  first  horizontal  beam  revealing 

the  outline  and  form  of  a  solitary  wayfarer  on  the  deserted 

path.      Of  his  fascinated  audience,  he  asked  the  question  : 

Whither   is    he    bent,    and    what   to    see  ?       I    borrow  the 

metaphor  to    suit   my   purpose   now,    and   ask   myself   the 

question.  Why  I  am  here,  and  for  what  purpose  ?     Gentlemen, 

1  am  here  to  acknowledge  gratefully  the  high  and  undeserved 

compliment  my  professional  brethren  have  conferred.     From 

that  dizzy  height  to  which  you  have  raised  me,  I  look  around, 

and,  yielding  to  my  tempter,  confess    I  feel    proud   of   my 

position,  as  President  of  a  Society,  European  in  its  celebrity. 

As  a  counteractive   to  my  pride,  I   must  acknowledge  a 

feeling  of  humility,   and,   in  the  consciousness  of  my  own 

undeservedness,   consent   to    appear    great   by    a    reflected 

light.     To  you,  active  members  of  the  Odontological  Society, 

belongs    the   honour    of   which    I    am    only   the    custodian 

during  my  year  of  office.     It  is  now  vain  for  me  to  express 

my  regret  at  the  little  I  have   done  to  help  you,  in  your 

efforts,   through  osteological  and  microscopical   research  to 

unravel  the  mysteries   of  our  scientitic   calling,  and  elevate 

the   profession  of  dentist  to   its  present  proud  status ;    my 
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regret  is  sHll  furtlaer  intensified  wlien  I  regard  my  advanced 
period  of  life,  and  the  shorfc  time  allowed  me  to  make  even 
a  late  effort  to  add  one  link  to  that  long  chain  of  scientific 
discoveiy,  the  outcome  of  yonr  labours,  and  which  I  recog- 
nise in  the  Library  and  Museum  of  the  Odontological  Society 
of  Great  Britain. 

Regarding  myself,  as  the  JNTestor  of  our  profession — having 
been  engaged  in  active  practice  for  more  than  fifty  years — 
I  appear  before  you  this  evening,  and  whilst  acknowledging 
the  profit  and  advantage  your  labours  have  been  to  me, 
through  the  perusal  of  our  Transactions,  I  am  loth  to  confess, 
but  little  of  the  "  midnight  oil  "  did  I  consume  in  adding 
to  our  stock  of  information.  The  exhausting  nature  of  our 
avocations,  as  you  can  readily  understand,  left  me,  at  the 
cloFe  of  the  day,  totally  unfit  to  engage  in  brain  work ; 
like  a  drone  in  the  hive,  I  was  content  to  sip  the  honey 
of  your  persevering  industry,  and  day  after  day  apply 
its  essence  to  my  own  advantage.  However,  while  making 
this  confession,  I  can  fairly  claim  to  have  on  many  occasions 
given  proof,  that  I  had  at  heart  the  advancement  of  our 
calling.  From  the  commencement  of  the  movement,  which 
seems  now  certain  to  create  such  a  favourable  revolution 
in  the  required  education  and  improved  professional  position 
of  the  dentists,  I  have  given  an  unremitting  support  to  the 
policy  of  my  friend.  Sir  John  Tomes,  and  his  co-workers. 
First,  by  coming  over  to  London  to  take  out  the  Diploma  in 
Dental  Surgery  of  the  Royal  College  of  Surgeons  in  England; 
then  by  giving  in  my  adhesion  and  support  to  the  Dentists' 
Act,  which,  with  all  its  shortcomings,  unavoidable  as  these 
must  be  in  the  introduction  of  a  new  law,  I  regard  as  the  one 
foundation  on  which  we  may  hope  to  raise  the  edifice  of  a 
respected  profession ;  and  lately,  as  far  as  within  me  lay,  by 
promoting  the  development  of  the  Dental  Hospital  of  Ireland 
as  a  charitable  and  educational  institution.  During  the 
past  ten  years  I  have  attended  to  the  administration  of  that 
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Hospital,  on  occasions  giren  demonstrations  to  the  students 
of  my  own  method  of  practice,  and  all  along  by  deputy — 
that  is,  in  the  person  of  my  son — have  taken  my  fair  share 
in  the  training  up  of  the  rising  generation  of  dentists. 
Under  these  circumstances  I  hope  I  may  say  I  have  moved  in 
harmony  with  those  I  have  the  honour  to  addi*ess  to-night. 

To  the  younger  members  of  our  profession  must  we 
now  look  for  valuable  novelty ;  in  their  own  interest  as  well 
as  for  our  edification  they  should  persistently  toil.  Age  will 
assert  its  power,  and  eventually  paralyse  exertion ;  still  I  am 
convinced  that  it  is,  to  a  certain  extent,  in  every  man's  power 
to  determine  whether  he  will  be  old  or  not.  The  outward 
marks  of  age,  we  are  all  of  us  very  willing  to  defer,  forgetting 
that  we  may  wear  the  inward  bloom  of  youth,  Avith  true 
dignity  and  grace,  and  be  ready  to  learn,  and  eager  to  give 
pleasure  to  others,  to  a  late  period  of  our  existence. 

Now,  while  I  must  not  forget  that  I  am  addressing  a 
Society  whose  pahulum  vitce  is,  in  the  main,  science  pure 
and  unalloyed,  still  I  think  I  may  hope  for  some  indulgence 
from  my  audience  for  the  egotism  of  the  old  man,  when  I 
endeavoui'  to  add  one  element,  not  of  exact  science,  but  the 
fruit  of  reflection  and  of  a  long  experience,  to  this  symposium, 
at  which  I  have  the  honour  to  preside. 

The  question  of  "  Diet "  in  relation  to  the  gi'owth  and 
development  of  the  teeth  has  been  the  fi'equent  theme  of 
essay  and  discussion,  and  to  a  certain  extent  the  subject 
has  been  treated  from  the  exact  scientific  standpoint. 
Whilst  most  of  the  questions  that,  as  far  I  can  foresee,  are 
likely  to  arise  in  connection  with  our  limited  specialty 
have  been  investigated  very  fully  and  exhaustively,  there 
remains,  in  my  opinion,  much  to  be  done  by  the  microscopiiit, 
and  the  chemical  analyst  in  this  matter  of  the  influence  of 
diet  on  the  teeth.  I  cannot,  of  course,  profess  to  deal  with 
these  aspects  of  the  subject  in  a  scientific  way,  but  I  have 
some   hope   that   the    general    reflections    I    make    on   this 
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important  matter  to-night,  may  act  as  an  incentive  to  the 
accurate  scientific  explorers  in  onr  Society. 

If  it  be  the  function  of  the  dentist  to  improve  the  teeth 
of  the  human  race  from  one  generation  to  another,  can  we, 
I  ask,  claim  to  have  succeeded  in  the  slightest  degree  in 
this  part  of  our  vocation  ?  While  we  have  made  advances 
in  every  department  of  operative  and  mechanical  resource, 
and  can  do  much  to  repaii*  the  ravages  of  disease,  have  we 
done  anything  worth  mentioning  to  arrest  this  lamentable 
deterioration  of  the  teeth ;  to  make  them  stronger  to  resist 
the  invasion  of  caries;  to  improve  and  condense  their  texture; 
to  augment  their  reparative  capabilities  ?  Emphatically, 
after  fifty  years'  experience,  I  say,  No.  From  observations  on 
many  clients,  passing  through  three  generations,  I  say  this 
deterioration  is  the  almost  universal  rule. 

For  this  state  of  things  I  do  not  by  any  means  attribute 
the  entire  blame  to  the  dentist.  Many  factors  conduce  to 
this  result^ignorance,  neglect,  carelessness  about  proper 
sanitary  and  dietetic  measures,  or  the  impossibility  of  having 
these  proper  surroundings — contribute  to  this  result,  but 
many  of  these  would  vanish  if  the  public  would  apply 
vigorously  the  lessons  which  the  dentist  and  physician  are 
capable  of  teaching. 

Gradually,  I  hope,  with  the  improvement  of  the  dentists, 
as  a  body,  in  culture  and  public  estimation,  will  their  words 
of  warning  and  advice  sink  into  the  minds  of  the  people  at 
large,  especially  when  these  are  endorsed  and  emphasised  by 
the  medical  attendant,  who  will  have  learned  to  value  the 
opinion  of  his  cultured  professional  peer,  and  have  recognised 
that  himself  and  the  dentist  have  a  joint  and  noble  mission 
to  alleviate  the  sufferings  and  improve  the  physical  condition 
of  the  human  race. 

It  will  be  convenient  to  consider  three  periods  during 
which  the  influence  of  "  Diet  is  acting  on  the  development, 
growth,  and  health  of  the  teeth." 
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1st.     On  the  fcetus  in  ntero. 

2nd.   On  the  child  and  jouth  until  the   third  molars  are 

i  f  ullj"  erupted. 
8rd.     On  the  adult  daring  the  rest  of  life. 
Corresponding  to  these  periods  food  may  be  regarded  in 
three  different  aspects. 

1st.    The  food  taken  by  the  mother  during  pregnancy. 
2nd.   The  food  of  the  child  or  youth,  and  possibly  of  the 
adult,   as  a  direct  nutritive  agent  to  the  tooth 
substance. 
3rd.    The  food  of  the  child,  youth,  or  adult,  regarded  as 
a    deleterious    agent,    either    by   deranging   the 
stomach  or  by  acting  directly  on  the  teeth  by  a 
chemical  or  mechanical  process. 
To  consider  the  nutrition  of  the  teeth  of  the  foetus,  it  will 
be  necessary  to  allude  briefly  to  their  early  development. 

In  the  opening  words  of  the  first  chapter  of  his  Essay  on 
the  Teeth,  Dr.  Robert  Blake,  of  Dublin,  whose  labours  have 
not  received  the  acknowledgment  they  deserve  from  authors 
on  this  side  of  the  Channel,  states  that  "on  examining  the 
jaws  of  a  foetus  about  the  fourth  month  after  conception, 
I  observed  the  rudiments  of  vascular  membranes  of  twelve 
teeth  in  each  jaw."  We  may  assume,  therefore,  that  at  this, 
or  even  at  an  earlier  period  of  gestation,  the  germs  of  the  teeth 
are  receiving  an  impress  which  they  will  bear  ever  after. 
When  we  remember  that  the  ten  anterior  germs  are  to  give 
off  the  germs  of  the  ten  anterior  permanent  teeth,  and  that 
the  last  fcetal  germ  on  each  side  is  itself  to  become  the  first 
permanent  molar,  and  give  off  the  second  and  from  it  the 
third  molar,  we  must  see  what  a  grave  issue  is  involved,  as 
far  as  the  teeth  are  concerned,  at  this  very  early  period  of 
pregnancy.  At  the  period  of  birth  the  germs  of  the  de- 
ciduous teeth  have  attained  pretty  nearly  the  full  size  that 
the  crowns  of  these  teeth  will  assume  at  the  time  of  eruption, 
and  all  these  germs  are  more  or  less  calcified. 
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Wliec  -we  come  to  the  period  of  the  eruption  of  the  teeth, 
one  invariable  law  applies  to  them  all,  namely,  that  from  the 
moment  of  their  eruption  from  their  membranous  capsule 
into  the  oral  cavity  the  enamel  undergoes  no  change  save  the 
destructive  one.  The  dentine  of  the  crowns  and  roots,  how- 
ever, for  a  considerable  time  after  the  eruption  of  the  tooth, 
is  capable  of  inward  growth  and  condensation.  The  de- 
structive change  in  the  enamel  is  the  result  of  traumatic 
action,  produced  by  chemical  decomposition  or  lateral 
pressure,  whereby  the  crystalline  formation  of  the  enamel 
is  destroyed,  and  rendered  permeable  to  the  fluids  of  the 
mouth,  vrith  results  familiar  to  us  all. 

I  have  invariably  found  greater  delicacy  of  tooth  in  the 
upper  and  middle  classes  than  in  the  lower,  the  cause  for 
which  I  am  disposed  to  refer  to  more  luxurious  living.  If 
I  ask  the  mother  of  a  child  whose  teeth  indicate  a  marked 
delicacy  of  constitution,  incipient  caries  exhibiting  itself 
without  any  recognised  cause.  How  the  child  was  nursed  ? 
I  am  answered  with  parental  confidence,  "  Nothing  was  left 
undone,  the  child  had  a  splendid  nurse,  and  was  fed  gene- 
rously." If  I  ask  the  mother  relative  to  her  period  of 
pregnancy,  I  am  told,  "  her  appetite  was  capricious,  and 
anything  she  felt  disposed  to  take  as  food  was  supplied  to 
her."  Xow  to  these  facts,  coupled  with  the  description  of 
food  given  to  the  child  dui'ing  its  infancy,  do  I  attribute  the 
unusual  delicacy  of  the  teeth. 

Every  mother  should  bear  in  mind  that  there  are  three 

conditions  essential  to  the  development  of  the  child's  tooth. 

1st.  That  the  germ  of  the  tooth  should  be  well  formed 

and  vigorously  ready   to    assimilate   the   proper 

pabulum  for  its  calcification,  whether  brought  to 

it    through  the   blood-vessels   of   the    mother,  or 

after  bii*th  through  the  arteries  of  the  child. 

2nd.  That    the    chemical    elements   necessary  for   tooth 

calcification  should  be  contained  in  the  food  of 
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the  mother  during  pregnancy  and  lactation,  and 

subsequently  should   be   present  in  the  food   of 

the    child. 
3rd.  That    the    elements    should  be  present  in  the  food 

in  such  combination   as   to   be   readily    capable 

of  being  assimilated. 
While  accepting  the  general  conclusion  of  Magitot  and 
others,  that,  apart  from  diet,  some  races  of  men  are  much 
more  prone  to  dental  caries  than  others,  I  still  consider  that 
much  practical  advantage  is  yet  to  be  gained  by  exhaustive 
and  accurate  analyses  of  the  foods  and  teeth  of  different 
races,  and  also  by  similar  analyses  of  the  food  and  teeth  of 
the  richer  and  poorer  classes  inhabiting  the  same  country. 

The  stronofest  teeth  are  to  be  found  in  the  mouth  of  the 
Hindoo,  whose  principal  food  is  rice.  Remarkably  strong 
teeth  are  also  to  be  found  in  the  mouths  of  the  Scotch  and 
Irish  peasantry.  The  staple  food  of  the  former  is  oatmeaJ, 
and  of  the  latter,  potatoes. 

The  most  beaatiful  teeth  are  to  be  found  in  the  mouths  of 
our  own  aristocracy,  who  eat  animal  food  in  large  quantities. 
Caries  is  much  more  common  in  this  class  than  in  the 
three  former.  Xow  an  accurate  chemical  analysis  and 
comparison  of  the  teeth  of  each  class  would  greatly  help 
towards  forming  our  opinion  on  this  question  of  diet.  The 
teeth  should  be  reduced  to  their  chemical  elements,  and 
the  relative  proportion  of  earthy  salts  entering  into  theu* 
composition  ascertained.  By  this  minute  investigation  we 
might  fairly  hope  to  aiTive  at  a  knowledge  of  the  type  of 
tooth  which  is  best  able  to  resist,  and  of  that  most  prone  to 
succumb,  to  the  invasion  of  decay. 

I  may  be  pardoned  here  if  I  say,  as  an  Irishman  and 
a  dentist,  that  I  view  with  alarm  the  large  substitution 
in  the  food  of  our  poorer  people  of  Indian  meal,  which  is 
poor,  for  the  potato,  which  is  rich  in  lime-salts.  This 
substitution  may  possibly  account    to   some   extent  for  the 
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increase  of  rickets  in  some  of  oui'  larger  towns,  and  will  tend, 
I  fear,  after  a  few  generations  to  lower  the  average  of  excel- 
lence at  present  to  be  found  in  tlie  teeth,  of  my  compatriots. 

But  some  sceptic  may  ask  with  reference  to  this  analysis — 
to  what  advantage  ?  I  again  call  your  attention  to  the  period 
of  infantile  life  when  the  calcification  of  the  temporary  teeth 
is  progressing,  and  the  formation  of  the  germs  and  calcifica- 
tion of  the  permanent  teeth  commences,  and  after  a  few  years 
is  completed.  I  lay  stress  again  on  the  fact  that,  unlike  the 
other  dermal  appendages,  as,  for  instance,  the  nails,  and  un- 
like most  of  the  other  tissues  which  have  an  inherent  power 
of  shaking  off  many  of  the  defects  of  early  malnutrition, 
the  teeth  have  no  such  power.  A  few  short  years  of  early 
childhood  will  often  settle  for  ever  afterwards  the  quality 
of  the  teeth  for  a  whole  lifetime.  When  we  consider 
how  a  skilful  surgeon  will  treat  a  case  of  rickets,  how 
he  will  introduce  in  a  readily  assimilable  form,  into  the 
food  or  medicine,  the  various  ingi-edients  calculated  to 
supply  the  deficient  chemical  elements,  is  it  not  still  more 
necessary,  as  far  as  the  teeth  are  concerned,  that  the  most 
suitable  food  and  medicines  should  be  promptly,  skilfully, 
and  patiently  administered  during  the  brief  period  of  intra- 
and  extra-uterine  development,  after  the  close  of  which 
all  therapeutic  measures  will  be  of  little  avail  in  improving 
the  quality  of  the  teeth.  For  my  own  part,  I  would  rely 
more  on  a  judicious  scale  of  diet,  for  chemicalising  the  blood 
of  the  mother  or  growing  child,  than  on  the  administration 
of  drugs  ;  though  these  latter  may  be  of  very  essential  service 
in  invigorating  and  stimulating  those  organs  of  the  economy 
whose  function  is  to  absorb  the  proper  pabulum. 

When  I  consider,  however,  the  large  quantity  of  phosphate 
of  lime  in  casein,  in  the  oatmeal  and  whole-meal  breads, 
I  hardly  think  we  can  improve  on  these  as  agents  fur 
^^PPO"^"^©  ^^^  blood  with  the  proper  lime-salts  in  a  readily 
assimilable    form,    however   we    may   ransack    the    British 
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Pharmacopeia.  In  tlie  case  of  the  pregnant  mother,  the 
food  should  consist  of  whatever  agrees  best  with  her ; 
it  may  be  that  her  habit  will  require  plenty  of  animal 
food.  Most  of  this  is  rich  in  the  earthy  salts.  But  in 
early  childhood,  when  the  taste  for  food  can  be  partly 
formed  and  cultivated,  I  would  recommend  meat  to  be 
used  sparingly,  provided  the  child  can  assimilate  well,  and 
thrive  on  milk  and  vegetable  food.  However,  I  touch  on 
this  question  of  therapeusis  lightly,  meaning  rather  to 
indicate  the  principles  which  should  guide  the  practitioner 
in  dealing  with  patients  various  in  their  temperaments  and 
idiosyncracies.  I  do  not  intend  to  dogmatise  on  the  exact 
period  of  life  during  which  the  teeth  are  capable  of  being 
nourished  by  the  food.  There  are  many  indications  that  the 
dentine  and  tooth  pulp  are  susceptible  of  vital  action  up  to 
a  late  period  of  life,  and  it  is  quite  possible  that  this  vital 
action  may  have  a  large  share,  not  only  in  building  up  a 
rampart  against  decay  within  the  pulp  cavity,  which  is  ad- 
mitted by  all,  but  also  in  keeping  strong  the  natural  outwork 
of  dentine,  and  maintaining  a  condition  in  the  barrier,  capable 
of  averting  the  invasion  or  retardino^  the  advance  of  caries. 

On  the  deleterious  action  of  many  of  the  ingesta,  I  shall 
not  dwell  at  length.  Food  and  medicine  which  derange 
the  stomach,  which  coat  the  tongue  in  sympathy  with  the 
gastric  disturbance,  invariably  react  prejudicially  on  the 
teeth.  The  use  of  acid  drinks  and  medicines,  if  persevered 
in  for  any  length  of  time,  will  cause  some  damage  to  the 
dental  organs.  Thus,  I  have  rarely  seen  a  case  where  the 
persistent  use  of  iron  in  the  fluid  form  did  not  result  in 
considerable  and  permanent  injury,  and  this  no  matter  what 
])recautions  were  adopted — glass  tube  and  rinsing  the  mouth, 
(fee. 

Again,  fibres  of  meat  or  other  fermentable  matter  clogging 
between  or  around  the  teeth  are  very  often  the  primal  cause 
of  caries.     The  chief  remedies  on  which  we  rely  here  will  be 
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the  use  of  the  toothpick  and  toothbrush.  These  therapeutic 
measures  are  easily  within  the  reach  of  all,  and  we  can  feel 
little  sympathy  for  those  who  suffer  from  the  neglect  of  them. 

But  on  the  skilled  medical  attendant  should  rest  the 
responsibility  of  the  proper  development  of  the  teeth  of  the 
child  during  its  intra-uterine  life,  and  during  the  early  years 
of  childhood  as  far  as  it  is  within  the  scope  of  human  skill  to 
direct  this  development  to  a  proper  issue. 

I  say,  with  regret,  that  I  do  not  think  all  medical  men  pay 
sufficient  heed  to  this  grave  matter.  Too  often  do  I  find  that 
the  first  visit  of  a  child  to  my  study  takes  place,  about  the 
eighth  or  ninth  year  of  childhood.  The  parents  have  the  idea 
that  as  the  temporary  teeth  are  to  be  replaced  by  others, 
there  is  no  use  in  attending  to  the  dentistry  of  the  child  in 
early  life. 

For  this  ignorance  on  their  part  I  cannot  acquit  their 
medical  attendant  of  blame.  If  he  were  as  well  acquainted 
with  the  physiology  and  pathology  of  the  teeth  as  he  is 
assumed  to  be  of  the  other  portions  of  the  human  frame,  this 
state  of  things  could  not  exist,  and  I  trust  and  believe  that 
it  is  vanishing.  Medical  men  should  be  encouraged  to  come 
to  our  Dental  Hospitals  to  study  accurately  tbese  matters, 
as  they  elsewhere  study  the  affections  of  the  eye  and  ear.  I 
think,  too,  there  has  been  a  good  deal  of  distrust,  a  good  deal 
of  mutual  jealousy  and  ill-feeling,  but  I  hope  for  better  things, 
and  believe  that  in  the  mutual  respect  of  the  doctor  and  the 
dentist,  in  the  education  of  the  public  through  their  united 
efforts,  we  may  hope  to  introduce  a  beneficial  and  generally 
adopted  system  of  prophylaxis. 

Bat  until  the  doctor  is  impressed  with  the  importance  of 
these  matters,  namely,  the  urgent  necessity  of  administering 
proper  food,  the  protection  of  the  teeth  from  damaging  drugs, 
the  development  of  the  jaws,  by  giving  them  plenty  of  work, 
and  the  irrevocable  doom  of  the  teeth,  when  once  the  period 
of  development  has  passed,  we  can  hope  for  no  improvement. 
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Our  Society  may  describe  and  define  in  the  most  accurate 
way  tlie  proper  system  of  therapeutics,  but  the  doctor  is  the 
agent  by  which  a  large  part  of  this  system  is  to  be  carried 
out.  The  teeth  appear  to  me  to  be  getting  worse  as  each 
•generation  passes  by,  but  I  firmly  believe,  that  with  the  aid 
of  a  proper  therapeusis  the  improvement  of  the  teeth  could 
be  made  as  marked  in  the  future  as  has  been  their  deteriora- 
tion in  the  past. 

I  am  more  than  satisfied  as  to  the  necessity  that  popular 
physiology  should  be  included  in  the  scholastic  curriculum  of 
o'irls,  and  as  the  State  acknowledges  the  medical  education 
of  women,  there  should  be  no  excuse  why  every  mother, 
actual  or  potential  in  the  kingdom,  should  not  be  informed  as 
to  the  important  influence  of  special  diet  in  the  production  of 
strong  and  healthy  bone,  and  the  particular  kind  she  should 
use  during  the  periods  of  preguancy  and  lactation,  and  give 
to  her  children  in  early  life. 

And  now,  gentlemen,  as  etiquette  debars  discussion  on  the 
Presidential  address,  I  can  ride  my  literary  "  Pegasus  "  with- 
out fear  of  being  unhorsed,  and  illustrating  in  person  how 
"^  Vaulting  ambition  o'erleaps  itself,  to  fall  upon  the  other 
side." 


(  231  ) 


VOTE    or   THANKS. 

Mr.  Thomas  Arnold  Rogers  said  tliat  he  rose  as  senior 
Member  of  that  Society  to  propose  a  vote  of  thanks  to  the 
President  for  his  Inaugural  Address.  The  address  to  which 
they  had  listened  with  so  much  pleasure  w\as  not  only  sug- 
gestive of  many  thoughts,  but  dealt  with  matters  of  very 
great  interest  and  afforded  them  much  mental  food  for 
digestion  and  for  after  discussion.  He  felt  sure  he  was 
conveying  the  sentiment  of  the  meeting  when  he  bid  the  Presi- 
dent most  heartily  welcome,  and  he  was  assured  that  that 
welcome  would  be  doubly  warm,  because  in  Mr.  Corbett  they 
recognised  not  only  one  who  had  striven  for  so  many  years 
to  uphold  the  status  of  the  profession,  but  also  because 
they  might  regard  him  as  representing  the  sister  country 
of  Ireland,  for  which  they  all  felt  so  much  affection  and 
sympathy. 

The  vote  was  then  carried  by  acclamation. 

The  President  then  called  upon  Mr.  Eve  to  read  his  paper 
on  "Actino-Mycosis  of  the  Jaws  and  Mouth." 


( ^^'^ ) 


On  Actmo-Mycosis,  and  the  relation  of  Micro- 
organisms to  some  Diseases  and  Injuries  of 
the  Jaws  and  Mouth. 

By  Frederic  Eve,  F.R.C.S., 

Assistant  Surgeon,  London  Hospital ;  Surgeon,  Eoelina  Hospital ; 
Curator  of  the  Fatliological  Museum  of  the  Royal  College  of  Surgeons, 

I  ACCEDED  with  very  much  pleasure  to  the  request, 
with  which  your  Secretary  honoured  me,  that  I 
should  communicate  a  paper  to  this  Society ;  and 
on  hearing  from  him  that  the  subject  would  be 
a  congenial  one,  I  selected  the  disease  known  as 
actino-mycosis. 

The  love  of  novelty  is  perhaps  as  strong  in  the 
present  day  as  it  was  among  the  Athenians,  and 
this  applies  to  science  as  well  as  to  fashion.  The 
life  of  the  pathologist  and  surgeon  would  be  com- 
paratively dull  were  it  not  that  new  diseases  were 
constantly  coming  to  light  for  him  to  study ;  or, 
what  is  perhaps  more  frequent,  if  old  diseases  did 
not  assume  fresh  aspects  from  recent  investiga- 
tions. Generalizations  in  an  imperfect  knowledge 
of  a  subject  are  often  too  sweeping,  and  synthesis 
groups  together  diseases  which  analysis  discovers 
subsequently  to  be  absolutely  dissimilar. 

This  was  the  case  with   actino-mycosis,  which 
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appears  to  have  been  jostled  about  from  pillar  to 
post,  having  no  definite  resting-place  in  the  classi- 
fication of  diseases.  It  has  lonsr  been  known  to 
veterinary  surgeons  as  a  disease  of  cattle,  which 
they  called  the  "  worm,"  probably  on  account  of 
the  circumstance  that  on  squeezing  a  section  of 
the  morbid  growth,  worm-like  masses  could  be 
expressed,  such  as  are  observed  in  epithelioma. 
In  later  days  examples  of  it  were  described  as 
lympho-sarcoma ;  and  when  occurring  in  the  form 
of  nodules  in  the  internal  organs,  as  scrofula  or 
tubercle. 

I  could  point  out  at  least  three  specimens  in  our 
museums,  so  described. 

The  true  nature  of  the  malady  was  discovered 
in  cattle,  in  1877,  by  Bollinger ;  and  two  years 
later,  Ponfick  of  Breslau,  established  the  fact  of 
its  occurrence  in  man.  I  may  briefly  state  that 
it  belongs  to  the  large  group  known  to  patho- 
logists, as  the  infective  granulomata,  the  infective 
element  being  a  peculiar  vegetable  fungus,  the 
growth  and  distribution  of  which  are  associated 
with  tumours  formed  of  granulation  tissue.  The 
fungus  gains  access  to  the  body  by  means  of  a 
lesion  of  some  mucous  membrane  or  of  the  skin. 
A  primary  tumour  is  thus  established  from  which 
general  dissemination  may  take  place  by  means 
of  the  blood  and  lymphatic  vessels,  just  as  in 
cancer  or  tubercle. 
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The  jaws  and  mouth  being  the  parts  of  human 
anatomy  in  which  you  are  most  interested,  I  will 
endeavour,  as  far  as  possible,  to  illustrate  actino- 
mycosis  in    specimens   from   them.       This   I   am 
fortunately  able  to  do  by  means  of  an  excellent 
series'"  from  the  Museum  of  the  Eoyal  College  of 
Surgeons.     This  lower  jaw  of  a  heifer  shows  well 
the  external  form  of  the  disease.     It  may  be  seen 
that  there  is  a  general  expansion  of  the  horizontal 
ramus  such  as  might  be  due  to  the  growth  of  a 
central  tumour.     In  the  next  specimen  of  a  lower 
jaw,  a  vertical  section  has  been  made  to  show  its 
interior.     The  bone  is  expanded  and  infiltrated  by 
a  pale  medulla-like  substance  which  is  punctated 
or  dotted  with  numerous  minute  cavities.      The 
growth  infiltrates  widely  and  in  some  places  has 
completely  penetrated  the  jaw.     The  gum  on  the 
outer  side  of  the  teeth  is  thickened ;  and  passing 
down  throus^h  it  into  the  substance  of  the  bone  are 
two  sinuses  marked  by  pieces  of  glass  rod.     These 
lead  to   the  uppermost  extension  of  the  morbid 
growth,  and  it  may  have  been  through  one  of  them 
that  the  fungus  gained  access  to   the  interior  of 
the  bone.     On  pressing  a  section  of  the  growth, 
worm-like  masses  of  pultaceous  material  could  be 
expressed  from  the  small  cavities  above  mentioned. 
This  material,  on  examination  under  the  micro- 


*  The  specimens  from  cattle  were  presented  by  Mr.  A.  Lingard,  and  I 
described  and  showed  them  at  the  Pathological  Society  for  him  in  1886. 
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scope,  was  found  to  contain  large  numbers  of 
actino-mycetes,  as  the  characteristic  nodules  of 
fungus  are  called.  In  this  case  an  enlargement  of 
the  lower  jaw  had  been  noticed  for  nine  months 
before  the  animal  was  killed.  No  disease  in 
any  other  part  was  found.  Another  specimen 
illustrates  the  disease  in  the  upper  jaw.  The 
growth  has  filled  the  antrum,  and  forms  a  pro- 
minent projection  on  the  face.  In  none  of  these 
specimens  was  there  suppuration  or  ulceration. 

Here  are  also  two  specimens  of  actino-mycosis 
in  the  tongue  of  oxen.  This  organ  becomes 
greatly  enlarged  and  elongated,  so  that  it  may 
protrude  several  inches  from  the  mouth.  It  is 
extremely  hard  and  dense  in  texture,  hence  the 
affection  is  known  as  "wooden  tongue."  The 
changes  in  its  substance  are  well  shown  in  this 
tongue,  which  has  been  divided  longitudinally. 
The  section  is  studded  with  firm,  circumscribed 
nodules,  varying  in  size  from  minute  points  to  that 
of  a  pea ;  and  often  forming  lines  between  the 
bundles  of  vertical  muscular  fibres.  Each  of  these 
is  composed  of  granulation  tissue  surrounding  a 
small  mass  of  the  fungus.  The  connective  tissue 
of  the  tongue  is  much  increased,  especially  along 
the  upper  border. 

The  characteristic  appearances  of  the  disease  in 
internal  organs  are  exceedingly  well  exhibited 
by  this   section  of  a  human  liver  from  the  same 
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museum.     The  cut  surface  shows  several  rounded 
deposits,  the  largest  bemg  two  inches  in  diameter. 
They  are  yellowish-white  in  colour,  and,  owing  to 
the  presence  of  numerous  apertures,  have  a  honey- 
combed appearance.     The  liver  and  other  viscera 
had  undergone  extensive  lardaceous  degeneration. 
The  patient,  a  lad,  had  previously  suffered  with 
symptoms   referred   to   tuberculosis  of  the  genito- 
urinary organs.     There  were  scars  as  of  tubercle 
in  the  ureters,  and  grey  granulations  (believed  to 
be  miliary  tubercles)   on    the  mucous  membrane 
of  the  bladder.     I  made  the  post-mortem  on  this 
case   in    1881,   and   supposed   the    disease   to   be 
tuberculosis.     The  microscopic  appearances  of  the 
nodules  in  the  liver  and  bladder  confirmed  me  in 
this  opinion,  as  in  the  sections  of  the  former  the 
actino-mycetes  fell  out.     On  becoming  acquainted 
with  the  naked-eye  appearances  of  actino-mycosis, 
I  at  once  recognised  the  true  nature  of  this  case  ; 
and  on  cutting    sections  of  the  liver  in  celloidin 
demonstrated  the    actino-mycetes,  which  had  the 
same  structures  as  in  examples  from  cattle. 

The  actino-mycetes  themselves  may  be  picked 
out  or  expressed  from  the  growth.  They  may 
also  be  seen  as  golden  yellow  spheres,  the  size  of  a 
grain  of  sand  to  a  millet  seed,  floating  in  pus  from 
abscesses. 

A  section  of  an  actino-mycotic  tumour  examined 
with  a  low  power,  shows  a  number   of  rounded 
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districts  or  areas.     In  the  centre  of  each  of  tliese 
is  an  actino-myces  surrounded  by  a  zone  of  granu- 
lation tissue,  or  in  other  words  of  leucocytes.     If 
the  section  happens  to  pass  transversely  through 
the  fungus,  it  is  seen  to  consist  of  a  central  spherical 
homogeneous   or  finely  granulated    material,  sur- 
rounded by  a  zone  of  delicate  club-shaped  bodies 
which  radiate  from  it.     The  appearance  may  be 
compared  to  a  composite  flower,  such  as  the  aster, 
the  closely-applied  club-shaped  bodies  representing 
the  circumferential  row  of  flowerets.      The  club- 
shaped  bodies  are  enlarged  and  rounded  at  their 
outer  ends,  while  their  central  ends  become  narrow 
and  filamentous  ;  and,  in  the  accompanying  draw- 
ing (Fig.  I),  this  may  in  some  instances  be  traced 
into  the  central,  apparently  homogeneous,  portion 
as  a  fine  thread.     The  fungus  appears  to  increase 
by  the  formation  of  nodular  outgrowths  from  the 
central  mass  leading  to  the  production  of  a  group 
with  a  mulberry-like  outline,  or  even  a  radiated 
mass.     A  group  may  also  be  made  up  of  a  number 
of  separate  actino-mycetes  pressed  together.     Some 
observers*   have    detected    by    means    of   special 
staining  agents,  a  network  or  tangle  of  fine  fila- 
ments   in    the    central,    apparently  homogeneous, 
part  of  the  fungus,  and   extending  outwards  from 
this   between   the   rays   or  club-shaped  bodies  in 

*  An  examination  of  Moosbrugger's  figures,  suggests  that  the  supposed 
filaments  may  be  merely  a  diflferential  staining  of  the  ground  substance 
between  the  rays. 
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some  instances  into  the  surrounding  tissues  be- 
yond tlie  limit  of  the  rays.  The  above  are  the 
usual  appearances  in  oxen,  and  in  many  cases  in 
man. 

Dr.  Theodore  Acland  has  examined  three 
specimens  in  man,  to  the  naked  eye  resembling 
actino-mycosis,  but  in  which  the  fungus  was 
extremely  different.  In  the  early  stage  it  took 
the  form  of  rosettes  composed  of  a  number  of 
radiating  threads.  The  larger  growths  formed  a 
ring  of  threads,  with  a  hollow  centre  filled  with 
degenerated  cells  and  threads.  These  circles 
expanded  like  fairy  rings,  fused  together,  and 
formed  larger  areas.  Whether  this  is  one  of  the 
metamorphoses  of  the  ray  fungus,  an  entirely 
different  disease,  or  a  contamination,  cannot  at 
present  be  determined  in  regard  to  these  observa- 
tions. The  fact  that  Bostrom  and  Moosbru^ycrer 
found  filaments  in  the  ordinary  form  of  ray 
fungus  would  lend  some  support  to  the  first- 
mentioned  conjecture.  The  co-existence  of  the 
ordinary  form  of  actino-mycosis  with  spheres 
composed  of  leptothrix-like  filaments,  either  in 
the  affected  organ  or  in  some  distant  part,  has 
been  noted  by  some  observers.  Baumgarten, 
in  a  case  of  actino-mycosis  of  the  lung,  found 
balls  of  filaments  in  the  tonsils  from  which  he 
thou^fht  the  luno^  disease  was  obtained.  Eoser 
observed  spheres   made   up   of  a   tangle   of  fine 
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fibres  without  any  appearance  of  rays  in  abscesses 
connected  with  actino-mycosis  of  the  neck.  On 
the  other  hand,  as  opposed  to  this  view,  it  is 
necessary  to  draw  attention  to  the  fact  that  the 
smallest  actino-mycetes  are  rayed,  and  have  the 
same  structure  as  the  larger  ones.  This  is  well 
illustrated  by  the  drawing,  Fig.  II,  showing  two 
minute  actino-mycetes,  each  of  them  rayed  on 
one  side,  which  occupy  opposite  poles  of  a  giant 
cell.  It  also  suggests  the  possibility  of  the  in- 
fective elements  being  carried  to  distant  parts  in 
leucocytes. 

Clinically  this  disease  in  man  presents  itself 
under  somewhat  varying  aspects.  When  attacking 
the  maxillary  region  it  often  begins  with  severe 
pain,  localised  in  one  or  more  teeth,  which  are 
frequently  carious. .  A  swelling  appears  about 
the  lower,  or  less  commonly  the  upper  jaw, 
in  the  cheek,  or  near  the  angle  of  the  jaw. 
This  usually  softens  and  suppurates,  the  abscesses 
opening  at  many  points  and  giving  rise  to 
numerous  intercommunicating  fistul^e.  After  the 
lapse  of  many  weeks,  or  even  months,  the  disease 
extends  to  the  neck  along  the  anterior  border  of 
the  sterno-mastoid,  and  mav  thus  involve  the  whole 
side  of  the  neck.  In  some  cases  it  passes  upwards 
over  the  temporal  region.  The  affected  parts  are 
swollen,  indurated,  oedematous,  and,  on  being 
opened  up,  are  found  infiltrated  with  a  medullary 
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granulation  tissue  containing  the  cliaracteristic 
yellow  grains.  Occasionally,  as  in  two  cases  pub- 
lished by  Eoser,  the  disease  manifests  itself  as  an 
acute  abscess,  which  may  heal  after  simple  in- 
cision and  scraping. 

Extensive  and  devious  abscesses  are  often 
formed,  extending,  for  example,  in  disease  of  the 
neck  or  pharynx,  for  some  distance  along  the 
front  of  the  spine.  Caries  of  the  vertebrae  is  slight 
or  absent,  but  in  a  case  described  by  Ponfick  there 
was  abundant  formation  of  bone  (osteophytes)  on 
the  vertebrae  and  ribs.  Secondary  pleurisy,  and 
pericarditis  may  ensue. 

When  internal  organs,  as  the  Hver,  are  attacked, 
abscesses  may  burst  through  the  abdominal  wall 
or  perforate  the  diaphragm  and  point  through 
the  thoracic  wall. 

Secondary  formations  have  been  found  in  the 
liver,  lung,  kidney,  spleen,  intestines,  brain,  sub- 
stance of  heart,  and  in  the  muscles  and  skin.  In 
one  of  Ponfick's  cases  a  growth  had  penetrated 
the  internal  jugular  vein,  and  there  was  a  large 
actino-mycotic  tumour  projecting  into  the  right 
auricle  and  ventricle. 

The  distribution  of  the  disease  in  man  may  be 
gathered  by  the  analysis  of  seventy-five  cases  (all 
those  recorded  up  to  1886),  by  Moosbrugger.  In 
twenty-nine  the  disease  was  in  the  neighbourhood 
of  the  lower  jaw,  in  the  mouth  and  neck  ;  in  nine  in 
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the  upper  jaw  and  clieek;  in  one  case  in  the  tongue, 
and  in  two  involving  the  pharynx  and  CBSophagus  ; 
eleven  in  the  intestines  and  abdominal  viscera;  four- 
teen in  the  bronchial  tubes  or  lung.  In  seven  cases 
the  seat  of  the  disease  could  not  be  ascertained.  The 
frequency  of  primary  disease  in  or  near  the  mouth 
and  jaws  may  be  gathered  from  the  fact  that  in 
forty  out  of  the  seventy-five  cases  it  affected  those 
parts.  Up  to  the  present  time  only  four  cases  have 
been  observed  in  the  tongue  in  man,  whereas 
lingual  actino-mycosis  is  not  uncommon  in  cattle. 

Experiments  on  animals,  and  other  circumstances, 
such  as  the  constant  presence  of  actino-mycetes,  and 
the  nature  of  the  new  formation,  place  it  beyond 
question  that  the  ray  fungus  is  the  materies  morhi. 
The  disease  may  be  transmitted  by  inoculation 
from  cattle  to  cattle.  The  experiments  of  Johne 
and  Ponfick  on  cattle  prove  that  the  insertion  of 
portions  of  the  morbid  growth  in  the  subcutaneous 
and  muscular  tissues,  and  in  the  peritoneal  cavity, 
are  certainly  followed  by  positive  results.  Small 
nodules  show  themselves  in  a  month,  and  the 
disease  assumes  unmistakeable  dimensions  in  three 
or  four  months. 

Typical  growths  appear  in  the  lungs  a  few 
months  after  injection  of  the  diseased  tissue  in  a 
finely  divided  state  into  the  circulation. 

A  rabbit  was  successfully  inoculated  by  Israel 
in  the  peritoneal  cavity  with  portions  of  an  actino- 
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mycotic  tumour  from  man;  but  no  marked 
development  of  the  disease  took  place.  Ponfick 
failed  to  inoculate  both  rabbits  and  dogs.  In 
swine  the  same  form  of  actino-mycosis  occurs  as 
in  man,  and  having  a  like  distribution.  Eounded 
nodules  similar  to  actino-mycosis  were  found  by 
Johne  in  twenty  out  of  twenty-one  healthy  pigs 
examined. 

Another  disease  closely  resembling  that  under 
couvsideration,  was  described  by  Virchow,  and 
subsequently  more  fully  by  Hertwig  and  Dunker, 
in  swine.  It  consists  in  the  formation  of  minute 
nodules  in  the  muscles.  These  lie  between  the 
muscle  bundles.  They  are  composed  of  a  central 
portion  made  up  of  fine  fibres  and  granules,  and 
surrounded  by  club-shaped  or  elongated  pyriform 
rays  very  like  the  ordinary  variety  of  actino-mycosis. 
Calcification,  extending  from  the  centre  to  the 
circumference,  rapidly  takes  place.  No  zone  of 
granulation  tissue  is  formed.  Israel  and  Bostrom 
claim  to  have  cultivated  actino-m3^cetes  in  blood 
serum.  The  cultivation,  according  to  Israel,  re- 
sembled the  fungus  as  found  in  man  and  animals. 
Bostrom  failed  to  reproduce  the  disease  on  inocu- 
lating animals  with  his  cultivations. 

The  botanical  position  of  the  ray  fungus  has  not 
been,  I  believe,  determined. 

Our  information  regarding  the  manner  in  which 
the  fungus  gains  access  to  the  bodies  of  man  and 
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animals  is  very  limited.  Man  probably  derives  it 
from  the  same  source  as  animals,  and  only  rarely 
directly  from  tliem.  It  enters  by  an  abrasion, 
wound,  or  other  solution  of  continuity.  Thus  it 
has  originated  in  the  scar  after  removal  of  a  cancer 
of  the  breast.  The  probability  of  carious  teeth 
being  the  point  of  entrance  is  very  strong.  In  a 
case  of  actino-mycosis  of  the  submaxillary  region, 
Kappener  detected  ray  fungus  clubs  and  lepto- 
thrix  filaments  in  two  carious  teeth.  Israel  also 
found,  after  extraction,  actino-mycetes  in  the 
alveolus  of  a  carious  tooth  from  which  the  disease 
appeared  very  distinctly  to  have  originated. 
Further,  in  a  very  large  proportion  of  cases  in 
which  the  mouth  and  adjoining  parts  were  in- 
volved, caries  of  teeth  or  erosions  of  the  gum  and 
cheek  co-existed.  These  parts  may  also  be  inocu- 
lated through  slight  wounds  from  articles  of  food  ; 
and  grains,  seeds,  and  pieces  of  straw  (often  chewed 
by  rustics)  have  been  suspected  as  the  carriers. 
Particles  of  the  fungus  may  be  swallowed,  and 
enter  by  some  lesion  of  the  intestine  ;  or  be  intro- 
duced into  the  air  passage,  by  inhalation  of 
particles  from  the  air  or  from  a  primary  growth  in 
the  mouth. 

It  is  worthy  of  remark  that  while  over  seventy 
cases  have  been  recorded  on  the  Continent,  only 
seven  had  been  published  up  to  1887  in  England 
and  America.      This  may  be  explained  either  by 
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supposing  tliat  this  disease  often  passes  unrecog- 
nised in  England  and  America ;  or  that  it  is  more 
common  on  the  Continent.  Should  the  former 
surmise  prove  correct,  the  Teutonic  fondness  for 
sausages  and  uncooked  ham  may  explain  the  diver- 
sity, especially  as  pork  is  affected  as  well  as  beef. 
When  flesh  is  prepared  in  the  usual  way  the  disease 
is  so  evident  that  its  transmission  to  man  by  dis- 
eased meat  is  improbable. 

The  direct  inoculation  of  man  from  animals,  as 
already  mentioned,  occurs  rarely ;  for  in  the  collec- 
tion of  seventy-five  cases  already  mentioned,  in 
only  ten  were  the  individuals  engaged  in  occupa- 
tions which  brought  them  into  contact  with  cattle 
— as  farmers,  peasants,  and  farm  labourers  ;  whilst 
in  only  two  cases  did  the  sufferers  have  directly 
to  do  with  diseased  cattle.  In  one  of  these,  a  case 
of  actino-mycosis  of  the  tongue,  the  patient  had 
opened  and  subsequently  looked  after  a  tumour  of 
the  jaw  in  a  cow. 

Prognosis  and  Treatment. — As  to  prognosis  every- 
thing depends  on  the  situation  and  duration  of  the 
disease.  If  some  part  be  affected  which  can  be 
completely  removed,  and  the  disease  is  of  short 
duration,  the  prognosis  is  good.  But  operations 
on  cases  in  which  the  disease  is  extensive,  of  long 
duration,  and  has  perhaps  given  rise  to  secondary 
growths  of  the  viscera,  can,  like  similar  operations 
in  cancer,  only  be  palliative  in  their  result. 
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Wlien  affecting  an  internal  organ,  such  as  the 
lung,  liver,  or  kidney,  actino-mycosis  must  neces- 
sarily be  fatal;  although  it  has  been  proposed, 
when  it  is  seated  in  the  liver,  to  expose  the  part 
and  remove  the  diseased  mass  by  scraping.  In 
those  cases  in  which  no  radical  cure  can  be 
effected,  the  injection  of  solution  of  perchloride 
of  mercury  has  been  recommended.  In  a  case 
now  under  my  care  at  the  London  Hospital  in 
which  I  suspect  actino-mycosis  of  the  liver,  I  am 
giving  the  patient  large  doses  of  perchloride  of 
mercury.  This  patient  presented  himself  with  a 
rounded  projection  in  the  right  hypochondrium, 
apparently  arising  from  the  surface  of  an  enlarged 
liver.  The  mass  softened  and  burst  through  the 
skin,  leaving  very  numerous  sinuses,  which  bur- 
rowed over  the  right  hypochondrium  and  left 
epigastrium  in  all  directions.  These  sinuses  have 
been  laid  open  and  scraped  from  time  to  time,  but 
without  much  improvement.  He  has  been  under 
observation  about  two  years.  There  is  no  history, 
nor  any  evidence  of  syphilis.  Unfortunately  up  to 
the  present  time,  I  have  been  unable  to  make  the 
diagnosis  conclusive  by  finding  actino-mycetes  in 
the  discharge. 

It  has  already  been  mentioned,  that  in  cases  in 
which  acute  abscess  is  rapidly  set  up,  a  cure  may 
be  effected  by  simply  opening  the  abscess  and 
scraping  its  walls.     In  actino-mycosis  of  the  jaws, 
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and  otlier  parts  which  admit  of  removal  by  opera- 
tion, the  same  indications  hold  good  as  in  true 
tumour  formations.  If  possible  the  disease  should 
be  entirely  removed,  the  incisions  being  made 
through  neighbouring  healthy  tissues ;  but  if  it  be 
too  extensive  for  this,  the  morbid  growth  should 
be  followed  up  and  eradicated,  either  with  the 
knife  or  by  means  of  a  sharp  spoon,  until  healthy 
structures  are  reached. 

This  proceeding  is  liable  to  failure  from  the 
devious  course  taken  by  extensions  of  the  disease. 
Local  recurrences,  usually  indicated  by  abscess 
formation  and  increase  of  swelling  and  induration 
of  the  tissues,  ma}^  be  dealt  with  in  the  same  man- 
ner ;  and  cases  have  been  brought  to  a  successful 
issue  after  two  or  three  operations. 

If  I  have  not  already  trespassed  too  much  on 
your  time,  permit  me  to  offer  a  few  remarks 
bearing  on  the  relation  of  micro-organisms  to 
some  other  diseases  and  injuries  of  the  mouth. 
It  has  been  estimated  by  cultivation  experiments 
that  a  human  mouth  may  harbour  no  less  than 
fifty  different  varieties  of  micro-organism.  Butlin 
has  shown  that  the  fur  on  the  tongue  is  almost 
entirely  due  to  the  growth  of  masses  of  micro- 
cocci and  to  the  bacillus  subtilis.  It  is  not  my 
intention  to  speak  of  the  pathology  of  caries  of 
the  teeth  before  this  Society,  but  I  may  remind  you, 
in  passing,  that  bacteria  have  been  supposed  to  be 
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closely  connected  with  tlie  process.  According,  I 
believe,  to  later  views  tlie  teeth  are  first  decalcified 
by  some  acid  taken  into  the  mouth,  generated  by 
the  growth  of  bacteria,  or  produced  by  a  perversion 
of  the  secretions,  and  then  almost  any  form  of 
micro-organism  may  assist  in  breaking  up  the 
decalcified  dentinal  tissue.  Otherwise  micro- 
organisms are  incapable  of  penetrating  healthy 
teeth.  A  micro-coccus  which  produces  septicsemia 
when  injected  into  rabbits  (Sternberg)  has  been 
separated  from  the  secretions  of  the  mouth  of 
healthy  individuals. 

The  mouth  has,  indeed,  been  compared  to  a  hot 
chamber,  containing  myriads  of  micro-organisms, 
and  offering  conditions  most  favourable  for  their 
growth.  Yet,  strange  as  it  may  seem,  wounds 
of  the  tongue,  dental  operations,  and  fractures  of 
the  jaw  are,  I  think  I  may  say,  rarely  followed 
by  serious  complications.  The  case  of  fractures 
is  the  most  remarkable,  since  they  are  nearly 
always  compound,  the  gum  being  lacerated  and 
allowing  the  secretions  of  the  mouth  to  gain  free 
access  to  the  fracture.  Antiseptics  and  antiseptic 
dressings  cannot  be  applied ;  and  the  conditions 
for  drainage  are  not  good.  Notwithstanding  all 
this,  how  different  is  usually  the  result,  compared, 
for  example,  with  the  course  of  a  compound 
fracture  of  the  leg  treated  as  an  open  wound. 
Mr.    Heath    states    the    case    in     the    following 


248  ON   ACTINO-MYCOSIS. 

negative  way  : — "  Abscess  is  not  a  very  uncom- 
mon complication  of  severe  injuries  of  the  jaw." 
I  have  seen  a  considerable  number  of  cases  of 
fracture  of  the  lower  jaw  at  the  London  Hospital, 
but  I  do  not  remember  to  have  observed  one  in 
which  any  trouble  arose  from  suppuration.  Again, 
in  peri-odontal  abscess  set  up  by  carious  teeth, 
although  the  suppuration  must  often  involve  the 
cancellous  tissue  of  the  bone,  yet  osteo-myelitis 
and  extensive  necrosis  are  so  rare  that  I  venture 
to  call  your  notice  to  this  specimen.  It  comprises 
the  left  half  of  a  lower  jaw.  The  periosteum  is 
almost  entirely  separated  from  the  bone  as  the 
result  of  diffuse  periostitis  and  osteo-myelitis. 
The  articulation  of  the  jaw  was  destroyed  by 
suppuration.  The  last  molar  tooth  was  found 
loose  and  its  socket  filled  with  pus.  This  was 
apparently  the  source  of  the  trouble.  The  patient, 
a  man  aged  twenty,  went  on  a  cold  day  to  his 
grandfather's  funeral,  and,  as  he  put  it,  caught 
cold  in  a  tooth.  Immediately  afterwards  he  was 
attacked  with  toothache,  followed  by  constitu- 
tional disturbance  and  abscess  formation.  Death 
took  place  four  weeks  later  from  pyaemia.  This 
reverse  side  of  the  picture  brings  out  the  other, 
more  favourable  aspect  in  a  stronger  light,  and 
leads  us  to  ask  why  such  occurrences  are  not 
more  common,  for  there  can  be  no  doubt  that 
pyogenic  micro-cocci  are  abundant  in  the  mouth. 
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Vascularity  and  high  nutritive  activity  of  parts 
we  know  check  the  action  of  micro-organisms, 
perhaps  also  the  saliva  may  have  some  power 
of  diminishing  their  virulence.  In  the  case  of 
animals  it  is  certainly  nature's  remedy  for  wounds. 
I  cannot,  however,  doubt  that  foul  conditions  of 
the  mouth  have  an  important  influence  in  genera- 
ting certain  diseases,  especially  the  ulcerative 
affections  of  the  buccal  cavities  in  children.  Noma 
has  been  shown  by  Mr.  Lingard  to  be  due  to  a 
leptothrix-like  bacillus  which  grows  into  the  tissues 
and  destroys  them  in  its  progress.  I  have  also 
observed  cases  of  chronic  glossitis  which  appeared 
to  be  directly  due  to  the  presence  of  large 
numbers  of  putrefactive  organisms  in  the  mouth. 
This  was  strikingly  evident  in  a  man  who,  some 
three  years  ago,  came  under  my  care  at  the  London 
Hospital.  He  had  suffered  for  some  months  with 
soreness  and  chronic  inflammation  of  the  epithelium 
of  the  tongue,  which  was  covered  both  on  the 
dorsum  and  sides  with  the  usual  white  patches. 
There  was  no  evidence  of  syphilis.  Iodide  of 
potassium,  arsenic,  and  local  antiseptic  and  other 
remedies  had  been  given  for  some  months,  without 
effect.  I  noticed  that  the  gums  were  retracted  from 
the  teeth,  and  these  were  thickly  covered  with  a 
foul  fur,  containing  abundance  of  micro-organisms. 
There  were  several  stumps  embedded  in  the  gum. 
The  stumps  were  removed,  with  some  of  the  more 
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foul  teeth,  and  he  was  given  an  antiseptic  den- 
trifice.  Immediately  the  affection  improved,  and 
in  a  very  short  time  the  tongue  regained  its  normal 
appearance.  I  could  also  cite  another  less  severe 
case  in  a  lady,  which  was  cured  by  attention  to 
the  teeth.  The  breath  in  this  patient  was  very 
offensive.  It  seems  to  me  a  fair  inference  that  in 
some  of  these  cases  the  inflammation  of  epithelium 
is  directly  excited  and  kept  up  by  the  irritating 
products  of  bacterial  growth.  In  cancer  of  the 
tongue  also  the  mechanical  irritation  of  its  edges 
by  the  jagged  margins  of  carious  teeth  is  no  doubt 
an  important  exciting  cause  ;  but  probably  strongly 
accessory  to  this  is  the  more  subtle  action  of  pro- 
ducts of  decomposition  generated  in  them. 

To  the  operating  surgeon,  it  is  of  great  interest 
to  learn  that  a  micro-coccus  similar  to  the  area- 
coccus  of  Friedliinder  has  been  separated  from  the 
mouth.  This  organism  is  found  in  most  cases  of 
croupous  pneumonia,  and  is  stated  to  be  the  cause  of 
that  affection.  After  operations,  such  as  removal 
of  the  tongue,  conditions  would  obtain  favourable 
for  its  growth,  especially  if  the  wound  be  allowed 
to  become  foul.  The  organism  would  be  inhaled, 
and  thus  a  ready  explanation  of  the  pneumonia 
complicating  these  operations  is  obtained.  The 
entrance  of  blood  into  the  air  passages  would 
doubtless  act  as  a  predisposing  cause. 

Finally,  if  time    permitted,    I    would    draw    a 
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parallel  between  the  formation  of  tartar  on  tlie 
teeth  and  that  of  the  phosphatic  calculi  of  the 
urinary  bladder.  The  latter  being  the  direct  result 
of  changes  set  up  by  the  micro-coccus  ureas  in  the 
salts  of  the  urine. 

Some  of  the  facts  I  have  enumerated  show  how 
much  the  public  are  indebted  to  your  profession 
in  the  department  of  preventive  medicine.  They 
also  indicate  that  risks  are  run  in  even  slight 
operations  on  the  mouth,  although  disasters  rarely 
occur.  They  enforce  in  our  minds  those  principles 
of  cleanliness  to  which  modern  surgery  owes  so 
much  of  its  progress. 

Le  Sage  has  said  that  temerity  escapes  censure 
when  it  is  happy.  I  trust  that  my  temerity  in 
speaking  on  these  subjects  to  your  Society  may 
escape  your  censure,  even  if  it  does  not  gain  your 
approbation.  At  least  let  me  hope  that  actino- 
mycosis may  become  somewhat  more  widely  known 
and  studied  in  your  branch  of  our  common  pro- 
fession. 
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Discussion. 

The  President  said  the  Society  was  doubtless  much 
indebted  to  Mr.  Eve  for  his  very  valuable  communication, 
which,  besides  being  most  interesting,  was  lucid  and  instruc- 
tive. The  matter  was  one  of  so  much  importance  that  there 
would  be  much  in  it  to  provoke  discussion. 

Mr.  Charters  White  had  taken  great  interest  in  the  paper, 
and  had  been  glad  to  have  the  opportunity  of  hearing  it. 
He  had  sought  in  vain  in  Rindfleisch's  Pathology  and  other 
manuals  for  information  about  this  curious  disease,  and  had 
found  no  reference  to  it.  So  excellent  an  account  of  the 
subject  as  that  to  which  they  had  listened,  would,  he  hoped, 
induce  many  members  of  that  Society  to  undertake  investi- 
gations which  might  still  further  elucidate  the  pathology  of 
the  disease. 

Mr.  Walter  H.  Coffin  had  lately  heard  of  a  disease 
which  was  becoming  quite  common  among  the  herds  of 
cattle  in  Western  America,  and  which  was  called  by  the 
Cowboys  "  Big  jaws,"  from  its  affecting  the  jaws  and  produc- 
ing much  swelling  about  them.  There  were  no  veterinary 
surgeons  out  in  the  districts  in  which  the  disease  was  found, 
so  that  he  could  only  give  the  rough  outline  of  the  analogy 
of  the  malady  as  described  by  the  Cowboys.  From  what  he 
had  gathered  from  Mr.  Eve's  lecture,  it  seemed  probable  that 
the  disease  was  really  actino-mycosis,,  and  that  it  was  in  fact 
more  common  than  was  supposed.  In  severe  hard  winters  the 
herds  were  more  affected  by  these  growths,  and  more  cattle 
were  destroyed.  Possibly,  if  the  disease  were  recognised  and 
the  growths  were  removed,  many  valuable  beasts  might  be 
saved. 

Mr.  Thomas  A.  Rogers  suggested  that  if  Mr.  Coffin  would 
procure  specimens  they  might  be  submitted  to  careful  exami- 
nation, and  Mr.  Eve's  opinion  of  their  nature  might  be  asked. 
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Mr.  Coffin  expressed  his  readiness  to  do  all  in  his  power 
to  obtain  specimens  for  the  Society. 

Mr.  J.  Smith  Turner  regretted  he  had  not  had  the  advan- 
tage of  hearing  all  of  the  paper,  but  felt  that  Mr.  Eve  had 
taken  up  rather  debateable  ground  in  the  latter  part  of  it. 
He  had  referred  to  cancer  of  the  tongue  being  caused  by  the 
irritation  of  jagged  teeth,  but  he  (Mr.  Smith  Turner)  doubted 
how  far  the  truth  of  this  contention  would  be  borne  out  by 
extensive  observations.  In  his  own  practice  he  had  often 
been  called  upon  to  remove  perfectly  healthy  teeth  which 
were  causing  pain  by  pressing  upon  the  ulcerated  surface  of 
a  cancerous  tongue.  His  experience  went  to  show  that  as 
many  cases  of  cancer  of  the  tongue  occurred  in  persons  who 
had  no  jagged  teeth  as  in  those  who  had  them.  No  doubt 
jagged  teeth  would  produce  local  irritation,  and  so  determine 
the  site  to  be  attacked,  but  the  primary  cause  of  the  cancer 
must,  he  thought,  be  sought  elsewhere.  Very  many  patients 
had  come  to  him  in  whom  no  trace  of  cancer  existed,  although 
in  many  cases  the  irritation  of  the  teeth  had  been  present 
for  years.  He  thought  Mr.  Eve's  explanation  of  the  pre- 
sence of  tartar  upon  the  teeth  was  somewhat  remarkable, 
and  one  which  could  not  be  accepted  without  further  proof. 
If  the  theory  were  true,  it  was  curious  that  there  should  be 
mouths  in  which  no  tartar  was  deposited  ;  and  again  it  was 
difficult  to  understand  why,  if  the  theory  held,  there  should 
be  so  many  exceptions,  especially  as  tartar  occurred  in  par- 
ticular parts  of  the  mouth,  and  not  generally  throughout  that 
cavity.  When  tartar  was  found  upon  teeth  and  crept  up 
towards  the  fangs  as  the  gums  receded,  it  was  not  impossible 
to  believe  that  such  a  creeping  invasion  was  due  to  the  micro- 
organisms, to  which  Mr.  Eve  had  referred,  and  it  would  be 
interesting  to  ascertain  whether  such  were  the  case.  The 
whole  question  w^as  one  of  great  interest,  and  he  personally 
felt  much  indebted  to  Mr.  Eve  for  bring-ino:  it  forward,  and 
he  felt  the  Society  was  much  obliged  to  Mr.  Eve  for  the 
able  and  careful  manner  in  which  he  had  brought  the  matter 
before  it. 
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Mr.  Storer  Bennett  asked  Mr.  Eve  if  it  were  a  difficult 
matter  to  prepare  the  microscopic  specimens  of  the  fungus  of 
actino-mjcosis.  The  success  or  failure  in  the  preparation  of 
such  specimens  must  be  determined  by  the  adoption  of  a 
correct  method  in  their  execution,  and  as  Mr.  Eve  had  invited 
them  to  examine  the  pus  of  abscesses  for  actino-mycetes,  they 
would  be  much  obliged  to  him  for  any  instructions  he  might 
give  them.  Mr.  Eve  had  stated  that  the  disease  was  capable 
of  being  communicated  fi*om  one  animal  to  another.  It  would 
be  interesting  to  learn  from  Mr.  Eve  whether  an  animal  which 
had  been  once  inoculated  was  protected  against  further  inocu- 
lation at  another  portion  of  its  body,  as  was  the  case  with 
syphilis.  One  other  question  he  should  like  to  ask.  Mr. 
Eve  had  stated  that  the  club-shaped  fungus  was  capable  of 
detection  in  the  human  subject,  and  as  there  were  so  many 
cases  of  alveolar  abscesses  and  carious  teeth  which  were  very 
slow  in  progress,  it  would  be  interesting  to  learn  what  length 
of  time  elapsed  between  local  infection  and  the  onset  of  con- 
stitutional symptoms. 

The  President  said  he  had  only  one  question  to  ask,  and 
that  was  whether  Mr.  Eve  had  had  any  experience  of  pro- 
phylactic treatment.  It  appeared  to  him  (the  President) 
that  it  would  be  more  advantageous  to  attack  the  disease 
in  its  local  manifestation. 

Mr.  Eve,  in  replying,  said  he  felt  very  great  gratification 
at  the  interest  evinced  in  his  paper,  and  the  kind  way  in 
which  it  had  been  received.  In  the  first  place  he  would 
answer  the  President's  question.  The  primary  tumour, 
which  was  the  local  manifestation,  could  be  excised  if  it 
were  in  an  accessible  position,  as  the  jaw ;  but  if  it  were 
situated  in  an  internal  organ,  such  as  the  liver,  it  had  been 
proposed  to  cut  down  upon  the  viscus  and  scrape  out  the 
tumour  with  a  sharp  spoon,  a  procedure  which  had  not 
been  carried  into  execution  as  yet,  but  which  seemed  to  him  to 
be  feasible  and  effectual.  In  cases  which  could  not  be  treated 
by  surgical  procedure,  injections  of  the  perchloride  of  mercury 
had  been  suggested  with  a  view  of  destroying  the  fungu.s. 
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Mr.  Coffia  had  remarked  upon  a  jaw  disease  occarring  in 
cattle  in  Western  America,  and  he  (Mr.  Eve)  would  think 
the  disease  in  question  was  more  likely  to  be  actino-mjcosis 
than  any  other.  The  fact  that  the  disease  was  becoming 
more  frequent  was  also  in  favour  of  that  view.  Another 
member  (Mr.  Smith  Turner)  had  commented  upon  the  origin 
of  cancer:  now  when  he  (Mr.  Eve)  referred  to  cancer  being- 
related  to  carious  teeth,  he  meant  it  was  so  only  in  so  far  as 
that  the  teeth  were  the  exciting  cause.  No  one  doubted  that 
chronic  inflammation  and  prolonged  irritation  were  predispos- 
ing causes  of  cancer.  In  introducing  the  subject  of  tartar, 
he  had  been  actuated  by  the  hope  that  some  one  there  would 
have  afforded  him  additional  information  upon  the  subject, 
as  he  had  consulted  books  in  vain,  and  had  found  most  of  the 
authorities  had  thrown  little  or  no  light  upon  the  matter. 
Unless  the  tartar  were  produced  by  the  action  of  micro- 
organisms he  was  at  a  loss  to  understand  how  its  formation 
could  be  explained.  He  could  quite  well  understand  that 
different  varieties  of  tartar  might  exist,  and  each  variety  be 
due  to  a  particular  kind  of  bacteria.  With  regard  to  the 
preparation  of  microscopic  specimens,  he  might  say  that  if 
sections  are  cut  of  diseased  tissues  in  the  common  way  the 
fungus  falls  out,  so  that  he  embedded  the  block  to  be  cut  in 
celloidin  or  cocoanut  butter,  and  after  cutting  sections  stained 
by  various  methods.  He  found  fuchsin  answered  well  for 
staining  the  fungus,  and  vesuvin  or  methyl  blue  for  the 
ground  stain,  but  many  members  of  the  aniline  group  were 
serviceable.  He  was  not  aware  of  any  experiments  which 
answered  Mr.  Bennett's  question  about  auto-inoculation, 
but  as  the  disease  was  at  first  purely  a  local  one,  he  did  not 
imagine  the  individual  would  be  protected  by  one  infection 
against  infection  elsewhere.  He  was  unable  to  say  how  long 
would  elapse  before  general  infection  followed  upon  local 
inoculation,  and  felt  much  information  upon  this  point  was 
needed.  He  would  suggest  that  if  any  unusual  tumour  of 
jaw  appeared,  that  microscopic  examination  of  its  structure 
should  be  made  and  some  inoculation  experiments  performed. 
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Mr.  Eve  concluded  by  describing  in  detail  some  diagrams 
which  delineated  the  microscopic  appearances  seen  in  sections 
of  tissues  affected  with  actino-mycosis. 

The  President  then,  in  the  name  of  the  Society,  thanked 
Mr.  Eve  and  the  various  other  contributors  of  the  evening, 
and  announced  that  the  next  meeting  would  take  place  on 
April  9th,  when  Dr.  Stretch  Dowse  would  read  a  paper  upon 
"  Some  Practical  Points  in  relation  to  the  Physiology  and 
Pathology  of  the  Fifth  Pair  of  Serves,"  and  Dr.  George 
Cunningham,  one  on  "A  Statistical  Inquiry  as  to  the  result  of 
the  Immediate  Treatment  of  Pulpless  and  Abscessed  Teeth." 
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ORDINARY   MONTHLY   MEETING. 

April  9th,  1888. 

MR.  J.  HOWARD  MUMMERY,  M.R.C.S.,  L.D.S., 
Vice-President,  ix  the  Chair. 


The  Minutes  of  the  last  meetino;  were  read  and  confirmed. 

The  Chairmax  read  a  letter  from  the  President  in  which 
he  stated  that  he  regretted  his  inability  to  be  present  at  the 
meeting. 

Messrs.  Alfred  Stevens  and  James  Rymer  signed  the 
Obligation  Book,  and  were  formally  admitted  to  membership 
by  the  Chairman. 

The  Librarian  (Mr.  Felix  Wetss)  announced  that  the 
Society  had  received  for  its  Library  various  pamphlets  by 
Dr.  Miller  and  Professor  Busch,  of  Berlin ;  also  three 
volumes  of  the  "American  System  of  Dentistry,"  together 
with  the  Transactions  of  the  Odontological  Society  of  New 
York. 

The  Curator  (Mr.  Storer  Bennett)  announced  that, 
through  the  kindness  of  Mrs.  Merryweather,  the  Society  had 
received  a  number  of  very  interesting  specimens  collected  by 
her  late  husband  during  the  course  of  his  practice.  Two  of 
the  specimens  were  placed  upon  the  table  for  inspection.  The 
first  consisted  of  all  the  teeth  from  the  upper  jaw,  bound 
together  by  very  soft  gold  wire  being  wound  round  their  necks 
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and  the  lower  portion  of  their  roots,  the"c^^'«e  being  described 
in  Mr.  Merryweather's  note-book  in  the  follovv^'^^  ^^^^  ' 
*'  This  gentleman  (from  India)  lost  one  tooth  after  ^^^  ^^ ' 
and,  as  they  dropped  out,  they  were  fastened  to  the  remainij^f  ^' 
ones  ;  these  operations  were  performed  in  Ceylon,  and  all  th^-^' 
teeth  became  eventually  dependent  upon  the  last  molar, 
which  was  in  consequence  loosened,  so  much  so  that  it  had 
to  be  removed,  and  with  it  of  course  the  whole  structui^e.  A 
very  novel  effect  was  produced  in  the  mouth  by  the  constant 
movement  of  the  whole  apparatus,  either  in  speaking  or  on 
any  other  action  of  the  muscles  of  the  face." 

The  second  specimen  from  this  collection  was  also  ex- 
tremely valuable,  since  it  was  an  example  of  a  very  rare 
aberration  of  development,  where  the  pulp  for  the  formation 
of  the  temporary  teeth,  instead  of  becoming  segmented  oft' 
into  three  distinct  portions  for  the  central,  lateral,  and 
canine,  merely  presented  two  gi'ooves  running  parallel  to  the 
long  axis  of  the  mass ;  thus  what  should  have  been  three 
teeth  was  merely  one  tooth  resembling  three,  imperfectly 
fused  together.  It  was,  in  fact,  a  case  of  three  geminated 
rio-ht  upper  temporary  teeth.  There  were  plenty  of  specimens 
of  two  such  geminated  teeth,  but  there  was  only  one  other  in 
the  Museum  where  three  were  thus  united. 

From  Mr.  Lord  (of  Blackburn)  the  Society  had  received 
two  other  specimens  of  geminated  teeth ;  the  first  one  is 
described  as  having  "  occupied  the  position  of  the  upper  right 
central  in  a  well-developed  jaw  of  an  aged  gentleman,  a 
canine  tooth  being  the  only  one  remaining.  It  was  loose 
from  absorption,  and  was  extracted  March  26th,  1888,  and 
was  first  filled  forty  years  ago." 

The  second  specimen  was  the  united  crowns  of  a  lower 
right  temporal  central  and  lateral  incisor. 

The  preceding  four  specimens  were  all  examples  of  true 
gemination — i.e.,  where  the  teeth  have  been  developed  from  a 
common  pulp  and  are  not  merely  united  by  cementum. 

On  behalf  of  Captain  H.  R.  Lloyd,  at  present  in  India 
with   his   regiment,  Mr.    Storer   Bennett   presented   to   the 


CASUAL   COMMUNICATIONS.  259 

Mnseiim  a  very  fine  skull  of  a  tigress,  the  dentition  of  wliich 
was  perfect  with  the  single  exception  of  the  right  upper 
canine,  which  had  been  fractured  near  the  point,  but  the 
edges  of  the  fracture  were  rounded  off,  showing  that  the 
injury  took  place  some  considerable  time  before  the  animal 
met  her  death.  The  dentine  was  but  little  affected,  so  that 
the  pulp  had  not  become  involved,  and  none  of  the  disastrous 
results  had  accrued,  such  as  alveolar  abscess,  &c.,  which  has 
lately  become  so  familiar,  as  the  results  of  injury  to  the 
teeth  of  the  lower  animals. 

The  Council  had  decided  on  the  purchase  of  six  skulls, 
viz. : — 

1.  A  Spectacled  Bear  (TJrsus  oriiatus),  in  Avhich  there  had 
been  in  parts  considerable  inflammation  and  absorption  of  the 
alveolus,  similar  to  what  one  would  expect  to  find  in  a  bad 
case  of  the  (so-called)  "  Riggs'  disease." 

2.  A  young  Polar  Bear  {JJrsus  Tnaritimus) ,  which  had  four 
alveolar  abscesses  arising  from  the  pulps  of  the  four  canine 
teeth.  It  was  intended  further  to  describe  the  specimen  on  a 
future  occasion. 

3.  A  Patas  Monkey  (Cercopitliecus  patas),  showing  the 
transition  from  the  deciduous  to  the  permanent  dentition. 

4.  A  New- world  Monkey,  in  wliich  the  dentition  was  per- 
fect. The  members  would  of  course  remember  that  these 
monkeys  possessed  three  bicuspids  (premolars)  instead  of  only 
two,  as  all  the  monkeys  of  the  old  world  had ;  and  that  the 
pattern  on  the  grinding  surface  of  the  crowns  of  the  true 
molars  was  much  simpler  in  the  former  creatures  than  in 
the  latter. 

5  and  6.  Two  skulls  of  young  Striped  Hycenas  (Hycena 
striata) y  a  male  and  female,  showing  the  transition  from  the 
milk  dentition  to  the  permanent  one. 

Mr.  Pelix  Weiss  remarked  that  the  specimen  shown  by 
the  Curator,  of  several  teeth  held  in  place  by  a  piece  of  gold 
wire,  was  similar  to  a  curiosity  which  was  already  in  the 
Society's  collection,  and  about  which  very  considerable  doubt 
had  existed,  although  he  believed  it  was  reputed  to  have 
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belonofed  to  Cleopatra.  It  appeared  to  him  that  if  the  idea 
of  attaching  the  teeth  together  by  means  of  a  gold  wire 
had  occurred  to  the  gentleman  in  Ceylon,  there  was  no 
reason  to  suppose  an  equal  degree  of  ingenuity  had  not  been 
shown  on  behalf  of  the  beautiful  Cleopatra,  and  it  seemed  to 
him  that  this  second  specimen  made  the  account  given  of  the 
first  one  more  easily  credible,  although  he  admitted  that  the 
wearing  of  such  a  set  of  teeth  would  hardly  render  Cleopatra 
an  object  of  interest,  much  less  of  affection. 

Mr.  J.  Smith  Turxer  opined  that  tbe  specimens  might  be 
taken  as  examples  of  bridgework,  and  would,  he  thought,  show 
greater  ingenuity  in  the  person  who  could  wear  it,  than  in 
him  who  devised  it. 

Mr.  S.  J.  Hutchinson  remarked  that  he  believed  the 
specimen  to  which  !Mr.  Weiss  had  referred  was  reputed  to 
have  belonged  to  the  Queen  of  Oude,  and  not  to  Cleopatra. 

Me.  Redman  showed  for  Mr.  Gibbons  a  very  ingenious 
instrument  devised  to  facilitate  the  removal  of  fangs  which 
had  been  hollowed  out  by  caries,  and  so  were  liable  to  crushing 
by  the  use  of  stump  forceps.  The  instrument,  as  would  be  seen, 
was  divided  down  the  centre,  and  at  the  end  was  a  cubical 
shaped  projection  which  fitted  into  a  groove  made  for  its 
reception  in  the  interior  wall  of  the  stump.  The  instrument 
is  held  in  position  by  a  wedge-shaped  bolt,  which  plays  up 
and  down  between  the  blades.  Mr.  Redman  passed  round  the 
above-described  instrument,  together  with  a  fang  which  had 
been  extracted  by  its  aid.  He  further  stated  that  he  had 
seen  Mr.  Gibbons  use  the  instrument  to  extract  four  incisor 
stumps  which  were  hollowed  so  much  as  to  leave  simply  a 
thin  shell  of  cementum.  The  modus  operandi  was  first  to  gauge 
with  the  instrument  the  hollow  in  the  stump,  in  order  to 
ascertain  the  diameter  corresponding  to  the  cubical  projection. 
A  groove  was  then  cut  with  a  wheel  bur,  the  instrument 
inserted,  the  bolt  passed  up  between  the  blades  so  as  to  fix 
the  projection  firmly  in  the  groove,  and  then  with  a  firm  pull 
the  Slump  was  removed. 
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Dr.  Mitchell  showed  some  new  devices  in  rubber-dam 
retractors  and  napkin-holders.  He  also  passed  round  two 
bayonet-sliaped  chisels  which  he  found  highly  efficacious  in 
working  upon  approximal  cavities  in  upper  bicuspid  and 
molar  teeth.  He  also  showed  a  gouge  which  was  a  modifica- 
tion of  one  used  by  Dr.  Jack,  of  Philadelphia.  The  improve- 
ment consisted  in  so  shaping  the  point  of  the  instrument  that 
the  most  delicate  cut  was  possible.  It  could  be  used  either 
with  the  hand  as  an  ordinary  enamel  chisel  or  with  the  mallet. 
A  shorter  pattern  could  be  used  with  advantage  in  a  universal 
socket  in  the  electric  mallet.  This  effected  a  considerable 
saving  of  engine  burs  when  great  quantities  of  enamel  had 
to  be  cut  away. 

The  Chairman  then  called  upon  Dr.  Stretch  Dowse  for  his 
paper. 


{  262  ) 


On  some  Practical  Points  in  the  Physiology  and 
Pathology  of  the  Fifth  Pair  of  Nerves^  in  rela- 
tion to  Neuralgias  of  the  Head  and  Face. 

By  T.  Stretch  Dowse,  M.D.,  F.R.C.P.Ed. 

Mr.  President  and  Gentle^ien, 

When  my  friend  Mr.  Wallis,  your  very  able  and 
scientific  Secretary,  did  me  the  honour  to  ask  me 
to  give  to  the  Odontological  Society  of  Great 
Britain  a  paper  on  some  subject  which  may  be 
of  interest  to  the  members,  I  at  once  consented, 
believing  that  the  great  and  important  fifth  pair 
of  nerves  must  certainly  afford  a  field  for  thought, 
reflection,  and  discussion.  I  need  scarcely  say  that 
these  are  essentially  the  dentist's  nerves,  but  to 
the  physician  they  are  of  equal  interest.  [Dr. 
Dowse  then  explained  the  origin  and  distribution 
of  the  fifth  nerve.] 

I  see  by  your  Transactions  that  no  less  a  great 
surgeon  than  neuro-physiologist,  Mr.  Victor  Hors- 
ley,  brought  before  your  Society  at  a  recent  date, 
some  notes  on  the  pathology  of  Inveterate  Neuralgia 
of  the  Fifth  Nerve ;  but  it  seems  to  me  from  reading 
his  paper,  that  he  gave  his  attention  almost  ex- 
clusively to  the  surgical  aspect  of  the  question,  so 
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that  I  shall  neither  tread  upon  his  heels  nor  follow 
in  his  footsteps,  for  I  do  not  believe  that  all  cases 
are  adapted  to  surgical  interference  ;  and  the  most 
important  part  of  the  discussion  which  I  shall  en- 
deavour to  provoke  will  relate  to  your  experience, 
which  must  necessarily  be  ver}^  great,  concerning 
cases  of  neuralgia,  the  result  of  peripheral  dental 
irritation  when  extraction  of  the  teeth  is  a  sure  and 
certain  remedy,  and  those  cases  which  are  due  to 
change  in  the  structure  of  the  fifth  nerve,  the 
ganglia  with  which  it  is  connected,  or  the  part 
from  which  it  derives  its  origin. 

We  have  seen  that  the  trigeminal  is  the  great 
nerve  of  sensation  for  the  head  and  face,  and  that 
its  third  division  is  motor  and  sensor}^,  the  motor 
branch  supplying  the  muscles  of  mastication.  The 
two  superior  divisions  are  in  connection  with  the 
Gasserian,  the  ciliary,  the  spheno-palatine,  the 
otic,  the  geniculate  ganglia,  the  superior  cervical 
sympathetic  ganglion,  the  cavernous  plexus  of  the 
sympathetic  and  the  tympanic  plexus ;  so  that  its 
relationship  makes  it  a  nerve  of  grand  importance 
in  all  functions  of  sensation  and  nutrition  which 
abound  in  the  region  to  which  it  is  distributed.* 

*  "  The  trigeminal  arises,  like  a  spinal  nerve,  by  two  roots  :  the  smaller 
anterior  or  motor  root  proceeds  from  the  '  motor  trigeminal  nucleus^  wliich 
is  provided  with  many  multipolar  nerve  cells,  and  lies  on  the  floor  of  the 
medulla  oblongata  not  far  from  the  middle  line.  Fibres  connect  this 
nucleus  with  the  opposite  side  of  the  cerebrum.  The  large  posterior 
sensory  root  receives  fibres  from — (1)  the  small  cells  of  the  ''sensory 
trigeminal  nucleus^  which  lies  at  the  level  of  the  pons,  and  is  the  analogue 
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Hence  we  find  that  peripheral  irritation  of  a  dental 
nerve  can  produce  defects  of  mind  by  altering  the 
circulation  of  the  blood  in  the  brain,  through  the 
cavernous  plexus  of  the  sympathetic,  or  vision  may 
become  cloudy  or  obscured,  or  hemianopsia  or 
diplopia  may  exist,  or  we  may  have  lachrymation, 
photophobia,  strabismus,  and  partial  ptosis  with 
occasional  spasmodic  contraction  of  the  orbicularis 
muscle ;  even  the  retina  may  become  paralyzed,  with 
varying  and  variable  states  of  the  pupil  to  which  I 
shall  have  again  to  call  your  attention.  Each  of 
the  important  ganglia  to  which  I  have  just  referred, 
or  all  of  them,  may  be  influenced  at  the  same  time 
by  peripheral  irritation  of  the  fifth  nerve,  and  that 
irritation  may  arise  from  the  pulpy  condition  of 
the  fang  of  a  tooth.  Understand  me,  I  do  not 
mean  to   say  that   these   conditions   may  or  must 

of  the  posterior  horn  of  the  grev  matter  of  the  spinal  cord.  (2)  From  the 
grey  matter  of  the  posterior  horn  of  the  spinal  cord  downwards  as  far  as  the 
middle  of  the  cervical  region.  These  fibres  run  into  the  posterior  column 
of  the  cord,  and  ascend  into  the  trigeminus.  (3)  The  '  trophic  root ' 
(Merkel)  arises  from  a  mass  of  cells  at  the  side  of  the  aqueduct  of  Sylvius. 
( i)  Another  root  comes  from  the  upper  part  of  the  medulla  oblongata,  from 
the  substantia  ferraginosa  under  the  locus  ceruleus.  These  fibres  decussate. 
(5)  Some  fibres  proceed  from  the  crus  of  tlie  pedunculus  cerebri.  ((J) 
Some  fibres  come  from  the  cerebellum  through  the  crura  cerebelli.  The 
origin  of  the  sensory  root  anastomoses  with  the  motor  nuclei  of  all  tlie 
nerves  arising  from  the  medulla  oblongata  with  the  exception  of  the 
abducens.  This  explains  the  vast  number  of  reflex  relations  of  the  fifth 
nerve.  The  thick  trunk  appears  on  each  side  of  the  pons,  when  its  pos- 
terior root  (perhaps  in  conjunction  with  some  fibres  from  the  anterior) 
forms  the  Gassei'ian  ganglion  upon  the  tip  of  the  petrous  part  of  the 
temporal  bone.  Fibres  from  the  sympathetic  proceed  from  the  plexus 
cavernosus  to  the  ganglion." — "  Human  Fhysiology"  Landois  and  Stir- 
ling. 
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arise  from  tliis  cause,  but  it  is  on  record  that  they 
do  arise,  and  this  has  been  proved  because  when 
the  tooth  has  been  removed  these  abnormaUties  of 
function  have  immediately  subsided. 

The  pathology  of  the  trigeminus  is  still  some- 
what obscure,  and  although  trying  to  bring  light 
out  of  darkness,  and  to  reveal  the  cause  of  these 
somewhat  hidden  mysteries,  we  have  as  yet  failed 
to  elicit  a  full  and  comprehensive  explanation  of 
these  subtle  and  exceedingly  interesting  phenomena. 

It  is  to  be  hoped,  that  gentlemen  following  the 
special  and  dental  branch  of  our  profession  will 
study  carefully,  anatomically,  physiologically, 
pathologically,  and  clinically  this  fifth  nerve,  and 
help  us  in  elucidating  the  difficulties  which  still 
overhang  a  very  important  subject. 

Heredity. — There  can  be  no  doubt  that  some 
families  inherit  a  predisposition  to  some  special 
forms  of  nervous  affections  (neuroses),  unquestion- 
ably associated  with  instability  and  exliaustion, 
and  we  must  not  forget  that  the  fifth  nerve  is  as 
liable  to  become  exhausted  as  any  other  nerve  in 
the  body ;  and  a  nerve  exhausted  means  a  painful 
nerve,  or  a  spasmodic  nerve,  or  both,  just  as  it  is 
related  with  the  sensory  or  the  motor  side  of  the 
nervous  system,  or  with  both. 

The  physician  is  daily  receiving  evidence  of  the 
transmission  of  these  states  from  parent  to  ofispring, 
but  not  necessarily  of  precisely  the  same   type. 
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Patients  say,  "  I  am  afraid,  Doctor,  it  is  the  family 
complaint." 

How  often  do  we  find  in  practice  tliat  the  same 
members  of  a  family  will  suffer  from  megrim,  sick 
headaches,  and  epilepsy,  and  thatthey  will  transmit  to 
their  children  neuralgic  tic  of  the  face,  or  paroxysmal 
insanity,  or  neuroses  of  the  vagus  demonstrated  by 
asthma,  vomiting,  or  some  other  form  of  nerve 
storm.  In  such  cases  as  these  I  should  scarcely 
hope  for  a  complete  cure  of  neuralgia,  by  either 
nerve  section,  or  nerve-stretching,  and  I  might  add. 
with  emphasis  from  tooth-extraction. 

I  feel  sure  that  most  affections  of  the  fifth  nerve 
are  intimately  associated  with,  and  exist  in  those 
individuals  whose  sensory  nervous  systems  are  less 
stable  than  their  motor,  and  especially  when  they 
are  made  of  bad  stuff,  and  when  their  power  of 
building  up  (anabolism),  is  defective,  such  persons 
fail  in  powers  of  endurance,  and  their  resisting 
power  to  external  influences  is  small  as  compared 
with  a  healthy  person.  In  all  cases  like  these, 
when  over-excitation,  whether  of  the  nervous 
centres  themselves  or  of  the  terminal  nervous 
expansions,  is  readily  and  easily  produced,  such 
persons  are  particularly  prone  to  develop  defects 
in  the  fifth  nerve. 

In  trigeminal  neuralgias  there  are  three  special 
points  of  pain,  namely,  at  the  supra-  and  infra-orbital 
foramina,  and  at  the  mental  foramen.     If  the  neu- 
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raloia  be  limited  to  the  first  branch  of  the  fifth 
pair,  the  pain  spreads  over  the  brow,  eyebrows, 
and  eyelids,  and  sometimes  also  the  eyes. 

In  tic-douloureux  there  is  both  pain  and  spasm. 
The  causes  of  this  form  of  neuralgia  are  often 
peripheral ;  they  might  be  due  to  decayed  teeth 
or  pressure  upon  the  superficial  nerve  branches,  or 
local  inflammation  of  the  neurilemma  of  the  nerve, 
or  the  pressure  of  a  neighbouring  clot  or  tumour 
upon  the  nerve  trunk.  The  spasms  or  paroxysms 
are  repeated  at  very  short  intervals,  and  they  may 
attack  any  part  supplied  by  the  nerve.  The  spasms 
may  occur  as  often  as  once  in  every  few  seconds, 
and  be  of  the  most  agonizing  character.  In  very 
severe  cases  the  mouth  is  drawn  to  one  side,  so  that 
the  saliva  flows  over  the  chin  and  neck,  the  con- 
junctiva is  injected  and  the  tears  flow  freely,  whilst 
a  constant  discharge  from  the  nose  is  kept  up. 

At  the  Ophthalmological  Society  in  the  year 
1882,  Mr.  Wherry,  of  Cambridge,  communicated 
notes  of  a  case  of  paralysis  of  the  left  fifth  and 
facial  nerves  in  a  child  which  he  attributed  to  the 
irritation  of  dentition,  and  this  appears  to  me  to  be 
instructive.  The  left  eye  was  somewhat  atrophied, 
the  cornea  everywhere  opaque  and  insensitive ; 
there  was  loss  of  sensation  all  over  the  region 
supplied  by  the  left  fifth  nerve  ;  the  teeth  in  the 
left  upper  jaw  were  much  decayed,  but  there  were 
no  teeth  in  the  left  lower  jaw,  those  on  the  right 
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side  were  good.  There  was  paralysis  of  the  left 
orbicularis  palpebrarum  and  facial  muscles,  and 
slight  central  opacity  of  the  right  cornea.  There 
was  no  evidence  of  syphilis,  and  the  child's  eyes 
were  said  to  have  been  bright  and  clear  until  it 
was  seven  months  old.  He  does  not  say  whether 
there  was  pain  or  not. 

I  have  said  that  in  tic-douloureux  the  most  super- 
ficial nerves  are  principally  affected,  and  their 
surface  emerging  points  are  the  chief  seats  of  pain. 
The  physiology  of  this,  according  to  the  experi- 
ments of  Arloing  and  Tripier,  is  :  that  all  nerves, 
motor-sensitive  and  sensory-motor,  possess  re- 
current fibres  which  become  more  numerous  as 
the  nerve  approaches  the  periphery,  and  decrease 
in  number  as  they  go  back  towards  the  centre 
until  they  finally  disappear  altogether.  As  these 
recurrent  fibres  have  never  been  seen  to  terminate 
in  the  thickness  of  the  nerve  bundles,  they  may 
be  assumed,  from  the  characters  noted,  to  end  at 
different  points  in  the  tissues  adjoining  nerve 
trunks  or  their  branches.  It  is  these  fibres  which 
in  certain  cases  of  neuralgia  would  be  affected  by 
morbific  agents,  and  which  may  possibly  explain 
the  occurrence  of  the  isolated  painful  spots  on  nerve 
trunks  and  their  branches.  It  is  certain  that 
extension  of  pain  very  often  takes  place  through 
the  medium  of  the  nerve  centres.  In  trifacial 
neuralgia  it  is  not  uncommon  for  the  pain  to  glance 
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from  tlie  oplitlialmic  branch  to  the  mastoid  process 
and  upper  part  of  the  neck  ;  this  we  know  from 
the  anatomy  of  the  nerves  it  might  easily  do.  Of 
all  the  three  divisions  of  the  fifth  nerve,  the  supra- 
orbital is  most  commonly  affected.  It  seems  more 
prone  to  inflammatory  action,  probably  of  a  rheu- 
matic or  gouty  nature ;  the  pain  usually  comes 
on  at  night.  Bull  says,  if  this  frontal  neuritis  be 
not  arrested,  and  if  the  neuralgic  symptoms  be 
prolonged  during  weeks  and  months,  there  results 
very  often  spasmodic  contractions  of  the  muscles  of 
the  face  and  lids.  Galezowski  used  to  cure  such 
cases  bv  a  succession  of  blisters. 

A  very  important  and,  one  might  say,  test  case 
of  paralysis  of  the  fifth  cranial  nerve,  sensory 
and  motor,  has  been  recently  published  by  Dr. 
Ferrier  in  the  Lancet  of  January  7th,  1888.  The 
subject  was  a  railway  porter,  who,  after  meet- 
ing with  an  accident  to  the  head,  suffered  from 
severe  paroxysms  of  pain  in  this  region  and  the 
face.  About  nine  months  ae^o  he  had  some  teeth 
drawn  from  the  right  upper  jaw,  unaccompanied 
with  pain,  showing  the  anaesthesia  which  existed 
unknown  to  him.  Six  months  ago  he  suffered  from 
inflammation  and  impaired  vision  in  the  right  eye. 
The  muscles  of  mastication  supplied  by  the  motor 
division  of  the  right  fifth  were  paralyzed,  and  the 
same  muscles  would  not  respond  to  the  faradaic 
current.     There  was  complete  analgesia  and  anses- 
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thesia  on  the  right  side  of  the  forehead  and 
temporal  region,  the  right  eyelids  and  eyeball,  the 
right  side  of  the  nose  and  right  cheek.  There  was 
also  complete  insensibility  of  the  right  nostril  and 
the  mucous  membrane  on  the  right  side  of  the 
mouth  as  far  back  as  the  tonsil,  and  a  similar 
condition  over  the  whole  of  the  riorht  side  of  the 
tongue.  Smell  was  slightly  diminished  on  the  right 
side,  taste  was  not  appreciated  on  the  right  anterior 
two-thirds  of  the  tongue,  but  it  was  on  the 
posterior  third,  and  on  the  whole  of  the  left  side. 
There  was  distinct  tension  of  the  right  eyeball,  but 
the  fundus  of  each  eye  was  normal.  Dr.  Ferrier 
remarks  that  these  symptoms  are  indicative  of 
impaired  continuity  in  the  motor  and  sensory 
divisions  of  the  fifth  nerve,  and  in  favour  of  the 
peripheral  nature  of  the  lesion  was  the  atrophy  with 
loss  of  faradaic  contractility  of  the  muscles  of 
mastication.  The  fifth  nerve  was  not  unfrequently 
implicated,  by  tumours,  inflammation,  syphilitic 
and  otherwise,  and  injuries  affecting  the  middle 
fossa  of  the  skull.  The  condition  of  the  right  eye 
(which  gave  him  severe  paroxysms  of  pain)  deserves 
attention  because  the  condition  was  an  example 
of  what  is  termed  neuro-paralytic  ophthalmia,  an 
affection  which  has  been  frequently  observed  both 
in  animals  and  in  man  as  the  result  of  lesions  of 
the  fifth  nerve.  The  inflammation  of  the  eye  after  a 
lesion  of  the  fifth  nerve  is,  in  fact,  generally  appealed 
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to  as  a  proof  of  the  existence  of  trophic  nerves  ; 
but  partial  injuries  of  a  nerve  are  more  apt  to 
cause  irritation  than  complete  section.  One  other 
point  to  consider  in  reference  to  this  case  is,  viz., 
the  origin  and  course  of  the  nerves  which  minister 
to  the  sense  of  taste  in  the  anterior  two-thirds  of 
the  tongue.  That  the  glosso-pharyngeal  is  the 
special  nerve  of  the  sense  of  taste  of  the  posterior 
third  of  the  tongue  and  neighbouring  regions  has 
been  amply  proved.  A  curious  case  has,  however, 
been  recorded  by  Gowers  (in  Vol.  Ill,  "  Journal  of 
Physiology  ")  of  ansesthesia  of  the  fifth  nerve  (sup- 
posed to  have  been  caused  by  a  lesion  near  the  pons) 
in  which  the  sense  of  taste  was  aboUshed,  not  only 
in  the  anterior  two-thirds,  but  also  in  the  posterior 
third  of  the  tongue  and  neighbouring  region,  a 
case  which  would  seem -to  show  that  all  the  nerves 
of  taste  may  occasionally  run  in  the  trigeminal 
nerve ;  but,  according  to  Schiff  and  others,  the 
chorda  tympani  really  conveys  nerves  of  taste  to 
the  anterior  two-thirds  of  the  tono-ue. 

I  have  picked  out,  so  to  speak,  the  chief  clinical 
and  physiological  points  in  this  unique  and  ex- 
tremely interesting  case. 

I  should  like  to  give  you  some  short  notes  of 
another  very  interesting  case  which  came  under 
my  care  in  1876.  The  patient  was  in  the  Central 
London  Sick  Asylum  at  Highgate.  I  send  round 
a   photograph  of  this    patient,  which  shows  the 
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facial  paralysis  of  the  right  side,  with  considerable 
flattening  of  the  right  half  of  the  face,  accompanied 
with  complete  anaesthesia. 

S.  G.,  aged  fifty-five,  was  formerly  a  soldier,  and 
had  seen  considerable  service.  Wliile  on  the  march 
from  Allahabad  to  Cawnpore  he  fell  down  uncon- 
scious from  sunstroke  ;  he  left  the  service  in  1861, 
and  had  no  further  illness  until  December,  1875. 
At  this  time  he  was  at  work  in  a  drifting  snowstorm, 
with  a  bitter  cold  east  wind  blowing,  when  he 
was  suddenly  seized  with  acute  pain  on  the  right 
side  of  the  head,  face,  neck,  and  down  the  right  arm; 
he  felt  as  though  the  right  side  of  his  mouth  had 
given  way,  and  it  was  with  great  difliculty  that 
he  could  open  his  mouth  at  all. 

Wlien  I  first  saw  him,  on  July  4th,  1879,  his 
facial  appearance  was  expressive,  and  I  am  most 
anxious  not  to  weary  you  with  unnecessary  details. 
There  was  complete  facial  paralysis  and  complete 
anaesthesia  of  the  right  side  of  the  face,  and  partial 
paralysis  of  the  muscles  of  mastication,  also  on 
this  the  right  side,  the  ansesthesia  involved  the 
mucous  membrane  of  the  cheek,  the  gums,  and 
the  eye ;  the  pupils  were  contracted  and  the 
ocular  muscles  were  normal ;  the  ophthalmoscope 
revealed  no  change  in  the  fundus,  but  the  vision 
of  the  right  eye  was  impaired ;  hearing  on  the 
right  side  was  defective,  and  he  complained  of 
sins^ino[    and    buzzinoj    noises    in   the   head ;    the 
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peripheral  terminations,  supra-orbital,  infra-orbital, 
and  molar,  of  the  fifth  nerve  were,  at  times,  the  seats 
of  most  excruciating  pain,  and  likewise  the  right 
eyeball ;  the  sense  of  smell  on  the  right  side  was 
lost,  the  tongue  on  the  right  side  was  coated  with 
fur,  and  devoid  of  the  sense  of  taste  ;  the  muscles 
on  the  right  side  of  the  face  did  not  respond  to  a 
strong  faradaic  current ;  this,  with  the  muscular 
atrophy,  leads  to  the  conclusion,  perhaps,  that  the 
lesion  producing  paralysis  of  both  the  facial  and 
the  fifth,  with  anaesthesia,  was  of  a  peripheral 
nature,  although  I  thought  it  probable  that  the 
Gasserian  ganglion,  or  the  pons  Varolii  might  have 
been  involved  in  some  lesion,  for  the  reason  that 
a  lesion  which  involves  other  nerves  than  the  fifth, 
is  usually  of  central  origin,  but  the  attack,  if  one 
may  take  the  history  as  true,  was  so  sudden  and 
complete,  that  the  periphery,  and  not  the  centre 
of  the  fifth  nerve,  was  at  fault.  If  the  condition 
were  due  to  some  degenerative  and  progressive 
change  in  the  Gasserian  ganglion,  or  to  a  tumour 
of  the  pons,  which  by  the  way  is  possible,  the  signs 
and  symptoms  would  have  been  more  tardily  and 
less  suddenly  and  completely  developed.  I  had  no 
opportunity  of  following  this  case  to  its  termination, 
as  the  patient  passed  from  my  observation. 

I  must  now  draw  your  attention  to  the  considera- 
tion of  some  conditions  of  the  fifth  nerve,  due  to 
sympathy  with  the  irritability  of   distant  organs, 
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notably  the  stomach  and  uterus,  and  also  the  teeth. 
These  considerations  are  based  upon  the  theories 
of  reflex  action  and  inhibition,  and  they  are  unques- 
tionably of  no  small  importance.  Galen  was  quite 
aware  of  these  phenomena.  "  For  the  head,"  he 
says,  "  communicates  to  the  bowels,  and  the  bowels 
to  the  head,  their  respective  disorders,  on  account 
of  the  magnitude  of  the  nerves  which  reach  from 
the  brain  to  the  stomach,  by  which  also  an  excess 
of  sensibility  over  that  of  other  portions  of  the  body 
belongs  to  this  limited  region,  and  on  this  account 
also  vomitings  of  bile  follow  on  certain  injuries  of 
the  head,  which  extend  to  the  meninges."  We  know 
quite  well  from  everyday  observation  that  gastric 
irritation  does  give  rise  to  pain  in  those  parts  of  the 
head  (headache)  supplied  by  the  ramifications  of 
the  supra-orbital  branch  of  the  fifth  pair  of  nerves. 
Megrim,  sick  headache,  and  hemicrania  are  terms 
applied  to  these  sympathetic  states. 

It  is  most  probable  that  the  hyperexcitation  of 
the  terminals  of  the  vagus  is  conveyed  to  the 
medulla  oblongata,  and  if  vomiting  does  not  result, 
the  sensory  root  of  the  fifth  becomes  inhibited  and 
leads  to  derangement  in  the  sensory  and  trophic 
branches  distributed  more  particularly  to  its  oph- 
thalmic branches,  and  this  appears  to  me  to  be  an 
explanation  of  the  cause  of  these  so-called  bihous 
and  sick  headaches. 

Facial  neuralgia  is  often  preceded,  accompanied, 
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or  followed  by  violent  pains  in  tlie  stomach  (gastral- 
gia),  or  in  the  side  (pleurodynia).  M.  F.  N'eucomt, 
in  writing  upon  neuralgia  of  the  scalp,  says :  "  I 
have  found  it  alternate  three  times  with  gastralgia, 
once  with  true  facial  neuralgia,  once  with  inter- 
costal, lumbar,  and  uterine  neuralgia,  and  once 
with  palpitations." 

Opinions  vary  greatly  regarding  the  causation 
of  supra-orbital  neuralgia  in  association  with 
megrim  and  headache,  some  physicians  believing 
that  it  is  essentially  of  nervous  origin,  others  that 
it  is  sympathetic  or  reflex  from  other  organs, 
notably  the  stomach.  One  thing  is  quite  certain, 
that  these  derangements  rarely  occur  in  persons 
of  good  constitution,  whose  nervous  s^^stems  are 
toned  and  well  balanced.  To  my  mind,  and  I 
have  had  some  experience  of  these  conditions,  they 
are  invariably  associated  with  a  low  form  of  vitality ; 
digestion  and  assimilation  are  defective,  and  the 
blood  is  usually  deficient  in  haemoglobin.  There 
is  a  decided  want  of  correlative  integrity  between 
the  nervi  nervorum  and  the  nerves  themselves,  and 
particularly  between  the  cerebro-spinal  and  the 
sympathetic  nerve  ganglia. 

There  are  some  forms  of  neuralgia  of  the  fifth 
nerve  and  headache  in  women  which  certainly  seem 
to  be  intimately  connected  with,  if  not  absolutely 
due  to,  uterine  and  ovarian  irritation.  We  learn 
from  the  Gulstonian  lectures  of  Dr.  Symonds,  that 
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an  analysis  of  cases  of  headache  shows  a  large 
preponderance  in  women,  and  of  these  about  half 
referred  to  their  monthly  health  as  in  some  way 
connected  with  the  attacks.  It  has  been  noted 
that  supra-orbital  neuralgia  and  megrim  have 
been  completely  interrupted  during  pregnancy, 
and  renewed  again  some  time  after  delivery  with 
unusual  severity,  and  this  supports  the  general 
impression  that  there  is  some  real  connection 
between  the  attacks  and  the  catamenial  function  ; 
but,  says  Dr.  Symonds — and  I  quite  endorse  the 
conclusion — "  My  conviction  is  that  the  menstrual 
function  only  acts  as  an  exciting  cause  on  an 
antecedent  constitutional  or  neurotic  suscepti- 
bility." There  are  some  physicians  who  believe 
that  an  ulcerated  os  uteri  may,  and  does  in 
fact  produce,  many  of  the  neuralgias  common 
to  the  fifth  pair  of  nerves.  That  such  a  condition 
is  possible  no  one  can  deny,  but  these  are  un- 
questionably rare.  If  intestinal  worms  or  ovarian 
irritation  can  give  rise  to  ptosis  and  squint  and 
ataxy,  or  even  mental  perturbation,  certainly 
uterine  irritability  from  any  source  must  be  placed 
in  the  same  category. 

Before  I  commence,  what  I  may  venture  to  state, 
is  the  most  interesting  part  of  my  paper,  I  must, 
if  you  will  kindly  permit  me,  in  the  briefest  man- 
ner possible,  draw  your  attention  to  the  trophic 
influence  possessed  by  the  fifth  nerve.     I  have  told 
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you  that  the  trophic  root  of  the  trigeminal  nerve 
arises  (Merkel)  from  a  mass  of  cells  at  the  side  of 
the  aqueduct  of  Sylvius,  or,  as  some  physiologists 
would  have  it,  the  trophic  fibres  originate  in  the 
Gasserian  ganglion  itself ;  it  does  seem  pretty  clear 
anyhow  that  trophic  fibres  do  exist,  and  that  they 
have  a  great  deal  to  do  with  the  gums  and  their 
mucous  membrane,  and  with  the  tooth  pulp.  We 
have  clear  evidence  of  the  influence  of  trophic 
nerves  in  association  with  derangements  of  nutri- 
tion through  a  feverish  cold,  such  as  we  find  in 
herpes  of  the  lips,  nose,  cheeks,  or  buccal  mucous 
membrane,  the  herpes  consisting  of  a  closely 
packed  group  of  vesicles ;  then,  there  are  the 
varieties  of  stomatitis,  erythematous,  follicular, 
ulcerative,  and  phagedenic.  I  had  at  one  time 
five  children  in  hospital  sufiering  from  charbon,  a 
very  rare  form  of  disease,  clearly  due  to  trophic 
derangement  of  the  fifth  nerve.  The  cases  were 
fully  reported  and  illustrated  in  the  Medical 
Examiner  some  years  ago.  These  children  had 
sufiered  from  measles,  and  were  in  a  very  low 
state  of  vitality  ;  but  why  these  parts,  namely, 
the  lips,  the  gums,  and  the  teeth,  should  undergo 
such  rapid  necrosis  I  am  at  a  loss  to  know. 

Dr.  Latham  {Lancet,  April  24th,  1886),  in  his 
Croonian  lectures  on  Gout,  Eheumatism,  and 
Diabetes,  remarks :  "  Among  the  peculiar  local 
afiections  connected  with  gout,  we  have,  as  pointed 
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out  by  Graves,  congestion  of  the  lobes  of  the  ear, 
a  singular  affection  of  the  teeth  which  consists  in 
an  insuperable  desire  to  grind  them,  daily  par- 
oxysms of  intense  heat  of  the  nose,  which  continue 
for  three  or  four  hours,  the  part  becoming  first  of 
a  bright  and  then  of  a  purplish,  red  colour, — all 
these  symptoms  may  be  ascribed  to  irritation  in 
that  portion  of  the  nervous  system  where  the 
roots  of  the  fifth  nerve  and  the  vaso-motor  centre 
are  in  close  proximity,  namely,  in  the  medulla 
oblongata."  I  might  say  that  in  my  own  expe- 
rience, in  initial  locomotor  ataxy,  and  general 
paralysis  of  the  insane,  my  patients  have  frequently 
complained  of  want  of  normal  sensibility  (dysses- 
thesia)  in  the  teeth,  so  that  when  they  were  brought 
together  the  impression  was  conveyed  that  they 
might  be  made  of  india-rubber,  and  several  of  my 
patients  have  complained  of  great  annoyance  from 
the  feeling  of  creeping  over  the  skin  of  the  face 
supplied  by  the  fifth  nerve. 

I  am  now,  gentlemen,  about  to  call  your  atten- 
tion to  certain  matters  with  which,  if  you  are 
not  already  acquainted,  I  think  you  ought  to  be 
familiar,  and  I  tell  you  candidly  that  I  feel  myself 
like  treading  upon  virgin  soil,  that  is  to  say,  if 
I  may  take  a  most  excellent  work  like  that  of 
Gowers,  "  On  Diseases  of  the  Spinal  Cord,"  as 
proof  of  the  most  recent  advances  in  neuro-patho- 
logy.     You  are  all  of  you  possibly  aware  of  the 
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existence  of  a  disease  known  by  the  name  of  loco- 
motor ataxy,  but  I  must  tell  you  at  once  that 
ataxy  in  locomotion  does  not  always  exist.  We 
have  many  objective  and  subjective  signs  and 
symptoms,  however,  connected  with  this  disease 
which,  if  my  ideas  are  correct,  should  be  of  the 
greatest  possible  importance  to  the  dentist.  Please 
let  me  remind  you  that  this  fifth  nerve,  which  is 
fraught  with  illimitable  interest,  is  really  a  spinal 
nerve,  and  its  sensory  connections  are  so  extensive, 
and  its  reflex  relations  so  vast,  that  we  can  scarcely 
conceive  an  essentially  sensory  disease  like  that 
of  locomotor  ataxy  to  exist  unless  the  fifth  nerve 
were  involved.  Now  the  involvement  of  the  fifth 
nerve  in  locomotor  ataxy  has  never  been  recog- 
nised to  the  extent  that  I  think  it  ought  to  be. 
Professor  Pierret,  of  Lyons,  was  the  first  to  call  the 
attention  of  the  profession  to  the  subject,  in  cases 
of  ataxy  associated  with  cervico-occipital  neuralgia. 
Gowers  says  {loc.  cit.,  p.  313):  "Degeneration 
of  the  ascending  root  of  the  fifth  nerve  has  been 
found  (first  by  Westphal  in  1864)  in  cases  in  which 
symptoms  were  present  in  the  area  of  its  distribu- 
tion," and  "  Pains  may  be  felt  in  the  region  of  the 
fifth  nerve  "  (p.  299) ;  but  it  does  not  seem  to 
have  struck  neurologists  that  inveterate  neuralgias 
of  the  fifth  nerve  are  in  part  due  to  sclerosis  of  the 
ascending  fibres  which  run  into  the  trigeminus 
from  the  posterior  horn  of  the  cervical  spinal  cord. 
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I  Tvas  visiting   two   patients   within    an  hour  of 
each  other — one  was  suflerincr  from  the  li^htnincr 
pains   of  locomotor  atax}^  and  rubbing  the  skin 
from  his  thigh,  so  great  was  the  agony  ;  the  other 
was  in  the  wildest  torture  from  tic  of  the  gums  and 
parts  supplied  by  the  infra-orbital  nerve.     Xow 
the  definition  of  the  pain  in  each  case  was  pre- 
cisely similar  ;  it    came    on  without  the  slightest 
warning,   it  was   of  the  most  severe  and  intense 
character,  and  left  much  in  the  same  way  that  it 
came.     There  can  be  no  question  of  doubt  in  my 
mind  between  the  absolute  relationship  of  these 
pains,  namely,  the  pains  of  locomotor  ataxy,  and 
the  pain  of  facial  tic,  with  or  without  muscular 
spasm,  and  known  as  tic-douloureux.     If  you  are 
not  acquainted  with  the  leading  features  of  loco- 
motor ataxy,  I  must  ask  you  to  pai'don  me  whilst 
[  draw  your  attention  to  them ;  for  depend  upon 
it  the  more  the  profession  of  the  dentist  advances, 
the  more  necessary  will  it  be  for  him  to  be  con- 
versant with  the  kindred  sciences  both  of  surgery 
and  medicine,  for  these  departments  of  the  art  of 
healing  are  all  dependent  the  one  upon  the  other, 
and  the  sooner   this   is   recognised   to   its  fullest 
extent  the  better  will  it  be  for  the  profession  of 
dentistry.     If,  as  Mr.  Jonathan  Hutchinson  says 
(and  no  better  authority  can  be  found),  "  the  de- 
partment of  medicine    overlaps  that  of  surgery," 
surely  the  departments  of  medicine  and  surgery 
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must  overlap  tliat  of  dentistry ;  the  time  cannot 
be  far  distant  when  the  profession  of  dentistry 
must  merge  into  that  of  medicine  and  surgery. 
I  am  now  going  to  prove  to  you  the  truth  of  this 
assertion. 

In  locomotor  ataxy  we  have  a  disease  more 
subtle  than  any  other  with  which  I  am  acquainted, 
and  I  am  not  going  to  weary  you  with  anything 
beyond  the  merest  outline  of  its  more  prominent 
signs  ;  but  I  wish  you  would  study  all  that  has 
been  written  about  it,  and  endeavour  in  the  daily 
practice  of  your  profession  (which  I  am  sure  you 
must  have  opportunities  of  doing),  to  investigate 
carefully  those  states  of  the  second  and  third 
divisions  of  the  fifth  nerve  which  are  associated  with 
pain  and  defective  nutrition  of  the  teeth  and  gums, 
and  those  severe  neuralgias  which  I  feel  sure  are 
connected  with  derangement,  if  not  of  sclerosis,  of 
the  central  sensory  apparatus  of  the  fifth  pair  of 
nerves. 

Let  me  draw  your  attention  to  the  prominent 
signs  of  this  disease. 

Ataxic  movements. 

Fulgurating  pains. 

Localised  hyperaesthesia. 

Ocular  paralysis. 

Numbness  and  other  dys  sesthesia. 

Anaesthesia. 

Staggering  with  closed  eyes. 
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Failure  of  sexual  power. 

Absence  of  tendon  reflex. 

Eectal  and  vesical  pareses. 

Gastric  crises. 

Laryngeal  crises. 

Vesical  crises. 

Severe  arthropathies. 

Amaurosis. 

Complicating  transverse  myelitis. 

Spinal  congestion. 

Paralytic  dementia. 

Vesical  catarrh. 

Pupillary  changes. 

Of  these  signs  I  am  only  going  to  draw  your 
attention  to — 

Pupillary  changes. 
Ataxic  movements. 
Fulgurating  pains. 
Severe  arthropathies. 
Absence  of  tendon  reflexes. 

First,  with  regard  to  changes  of  the  pupil  of  the 
eye.  The  pupil  regulates  the  amount  of  light 
entering  the  eye,  and  contracts  strongly  in  a 
bright  light,  and  dilates  when  the  light  is  feeble. 
In  ataxy  the  pupils  are  invariably  very  small, 
dilate  sluggishly  if  at  all,  but  they  contract  when 
the  eye  is  accommodated  for  a  near  object ;  again, 
one  pupil  may  be  very  large,  whilst  the  otlier  may 
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be  very  mucli  contracted.     Hutchinson  says  this 
pupil  is  pathognomonic. 

Second,  with  regard  to  ataxic  movements.  The 
patient  is  unable  usually  (this  is  not  always  the 
case),  to  maintain  the  equilibrium  in  the  dark,  or 
when  he  is  made  to  stand  erect  with  the  eyes 
closed,  or  he  feels  himself  losing  his  balance  when 
washing  his  face. 

Thirdly,  Fulgurating  pains  are  in  my  experience 
very  diagnostic  of  this  disease,  and  I  have  called 
your  attention  to  the  fact  that  these  fulgurating 
pains  are  in  their  character  and  intensity  precisely 
analogous  to  the  pains  of  the  face  due  to  the  fifth 
nerve,  and  known  as  tic.  Then,  the  question  I 
would  ask  is  this :  is  inveterate  neuralgia  of  the 
face  due  to  sclerosis  of  the  cervical  branch  of  the 
fifth  nerve,  to  its  nuclei  of  origin  in  the  medulla, 
to  its  connection  with  the  sensory  trigeminal 
nucleus  which  lies  at  the  level  of  the  pons,  or  to 
its  ganglia  ?  or,  on  the  other  hand,  is  it  essentially 
peripheral?  This  is  of  somewhat  novel  import,  and 
worthy  of  serious  consideration,  if  not  of  general 
acceptation.  I  maintain  from  analogy,  then,  if 
you  please,  that  the  lightning  pains  of  the  limbs, 
which  we  consider  as  common  to  sclerosis  of  the 
posterior  columns  of  the  spinal  cord,  are  identical  in 
character  and  causation  with  those  pains  of  the  sen- 
sory divisions  of  the  fifth  nerve,  and  known  as  tic  of 
the  face,  epileptic  neuralgia,  and  tic-douloureux. 
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Fourthly,  Severe  arthropathies.  Associated  with 
some  cases  of  locomotor  ataxy  we  find  a  peculiar 
state  of  the  joints,  known  as  Charcot's  joints.  The 
change  is  characterised  usually  by  enormous  swell- 
ing from  effusion  into  the  joint.  It  is  quite  painless, 
even  upon  active  movement,  due  to  insensibility  of 
the  structures,  with  wearing  away  of  the  articular 
ends  of  the  bones.  I  would  ask  you  is  there  any- 
thing analogous  to  this  in  the  alveolar  processes  of 
the  jaws,  as  well  as  the  tooth  fangs  and  dental  pulp? 

Fifthly,  Absence  of  tendon  reflexes.  The  pupil- 
lary changes  to  which  I  have  referred  may  be 
accompanied  with  other  phenomena,  known  as 
absence  of  tendon  reflexes,  the  most  common  of 
which,  and  the  only  one  to  which  I  care  to  draw 
your  attention,  is  absence  of  the  "  knee  reflex." 
This  is  elicited  by  striking  the  patella  tendon 
below  the  knee  with  the  tips  of  the  fingers  when 
the  leg  is  semiflexed,  or  when  the  legs  are  hanging 
over  the  edge  of  a  table,  or  when  one  leg  is  crossed 
over  the  other.  In  health,  when  this  tendon  is 
tapped  the  leg  is  thrown  forwards  and  upwards, 
but  when  sclerosis  of  the  sensory  channels  of  the 
spinal  cord  exists  the  leg  is  absolutely  immovable. 
I  must  not  weary  you  farther  with  these  signs  of 
locomotor  ataxy ;  the  practical  outcome,  however, 
seems  to  me  to  be  of  importance  in  regard  to  the 
wholesale  extraction  of  teeth,  which  to  my  mind 
is  often  an  opprobrium  to  dental  surgery. 
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Then  I  would  say,  wlien  in  doubt  as  to  the  value 
of  wholesale  extraction,  examine  the  pupil  of  the 
eye,  the  absence  or  presence  of  the  knee  reflex, 
and  the  balancing  power  of  the  patient  when 
standing  erect  with  the  eyes  closed ;  if  the  signs 
are  present  indicating  sclerosis  of  sensory  nerve- 
fibres,  or  if  there  be  marked  hysteria,  I  should  say 
unlimited  extraction  of  the  teeth  would  scarcely 
be  justifiable  ;  if,  on  the  other  hand,  these  signs  are 
absent,  showing  that  peripheral  irritation  is  the 
cause  of  pain,  then,  and  then  only,  should  I  con- 
sider any  amount  of  operative  interference  likely 
to  lead  to  good  and  beneficial  results. 

I  cannot  as  a  practical  man  conclude  a  paper 
of  this  kind  without  stating  something  concerning 
the  treatment  of  neuralgias  of  the  fifth  nerve.  I 
quite  indorse  the  opinion  of  Professor  Horsley  with 
regard  to  "  nerve-stretching."  He  says,  in  the 
valuable  paper  which  he  read  before  this  Society  : 
"  I  think  that  experience  has  now  made  it  clear 
that  nerve-stretching  should  not  be  performed  on 
the  branches  of  the  fifth  nerve,  although  the  results 
following  its  application  to  other  nerves  are  satis- 
factory." But,  he  continues,  avulsion  on  the  other 
hand  is  much  more  successful — in  fact  it  generally 
cures.  Well,  gentlemen,  it  is  possible — nay,  even 
probable — that  Professor  Horsley  is  right.  All  I 
can  say  is,  I  am  somewhat  sceptical.  Medical 
literature  is  full  of  successful  cases  of  inveterate 


286    ON  SOME  PRACTICAL  POINTS  IN  THE  PHYSIOLOGY 

neuralgias  of  the  fifth  nerve  cured  by  section  and 
resection;  the  cures  are,  however,  upon  close  exami- 
nation found  to  be  only  of  a  temporary  character. 
The  best  advice  which  I  can  give  you  is  to  be  found 
in  the  thoughtful  and  experienced  remarks  of  your 
past  learned  President,  Mr.  Charles  Tomes,  in  the 
discussion  of  Mr.  Horsley's  paper  :  "  Eelief  from 
severe  and  persistent  pain  quite  justifies  any  or- 
dinary surgical  procedure,  but  I  cannot  quite  see 
how  relief  means  cure.  How  often  do  we  see  this 
word  written  to  a  case  when  the  word  'relief 
would  be  far  more  appropriate." 

At  the  time  when  M.  Trousseau  and  M.  Xelaton 
(the  giants  in  medicine  and  surgery  of  their  day), 
of  Paris,  were  at  the  height  of  their  fame  and 
celebrity,  pathology  and  physiology  had  not  then 
made  the  advances  which  they  have  since  secured ; 
if  they  had,  I  sincerely  believe  we  should  now  be 
in  possession  of  a  more  rational  experience  con- 
cerning the  intrinsic  pathology  of  the  fifth  nerve. 
What  we  want  is  a  clear  and  definite  mode  of 
diao-nosis,  so  as  to  lead  us  to  adopt  precise  operative 
measures.  I  still  feel  that  the  opinion  of  so  dis- 
tino-uished  a  physician  as  M.  Trousseau  should  be 
held  in  the  highest  esteem.  He  said,  when  lecturing 
on  "  Epileptiform  Neuralgia  "  :  "  Is  it  to  be  said, 
gentlemen,  that  we  can  never  give  rehef  in  such  a 
deo-ree  that  it  may  be  almost  equivalent  to  a  cure  ? 
I  confess  openly  that  I  have  never  cured  a  single 
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patient,  none  at  least  of  those  wliom  1  could  see 
during  several  years  ;  but  I  have  made  the  life 
of  some  bearable,  as  you  have  yourselves  seen  in 
the  case  of  the  individual  who  is  still  in  my  ward, 
and  whose  history  I  related  to  you."  In  speaking 
of  the  administration  of  drugs,  M.  Trousseau  says  : 
"  Of  all  the  therapeutic  agents  which  I  have  used 
— and  I  have  used  a  good  many  with  extreme 
perseverance — opium  then  is  the  drug  which  has 
least  disappointed  me." 

Since  the  time  of  M.  Trousseau  many  drugs  have 
been  discovered  which  arrest  pain,  notably  croton 
chloral,  cocaine,  and  gelseminum. 

In  the  treatment  of  neuralgias,  as  far  as  drugs 
are  concerned,  I  must  say  that  I  have  immense 
faith  in  the  value  of  opium  when  it  agrees.  I  have 
certainly  cured  many  cases  of  simple  peripheral 
tic  by  grain  doses  every  hour  of  the  watery 
extract  of  opium,  and  a  free  and  liberal  diet,  a 
twenty  per  cent,  solution  of  cocaine  being  applied 
to  the  part  when  in  pain.  If  croton  chloral  be 
given,  it  must  be  in  doses  of  fifteen  or  twenty  grains, 
but  croton  chloral  will  never  cure  tic.  I  broadly 
treat  facial  neuralgias  by  drugs  as  follows.  When 
of  the  supra-orbital  nerve,  I  give  quinine  in  twenty 
or  even  thirty  grain  doses,  just  before  the  time  for 
the  paroxysm  to  make  its  appearance,  and  every 
other  night  a  pill  of  calomel  and  gamboge,  a  plain 
non-alcoholic  diet,  with  plenty  of  milk.     When  of 
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the  middle  and  inferior  maxillary  nerves,  I  give 
iodide  and  bromide  of  potassium,  with  half-drachm 
doses  of  the  tincture  of  gelseminum  three  times  a 
day.  M.  Goubler  stated  at  the  Societe  de  Thera- 
peutique,  Jan.  25,  1877,  that  he  did  not  know  a 
neuralgia  of  the  fifth  pair,  even  a  tic-douloureux, 
which  had  resisted  aconitine,  and  in  support  of  tliis 
statement  M.  Goubler  reported  many  curious  facts. 
He  gave  amongst  others  the  history  of  a  patient  who 
came  to  him  screaming.  He  had  suifered  day  and 
night  for  three  months.  With  aconitine  the  pain 
completely  disappeared  ;  tired  of  taking  it  the  pa- 
tient ceased  the  remedy,  the  neuralgia  reappeared, 
and  yielded  anew  to  the  aconitine.  M.  Goubler 
says  he  saw  some  years  ago  a  patient  afflicted  for 
a  long  time  with  an  obstinate  facial  neuralgia,  for 
which  Nelaton  had  performed  resection  of  all  the 
nervous  filaments,  which  had  only  given  him 
temporary  relief.  This  man  talked  of  killing  him- 
self. When,  under  the  advice  of  Debrut,  he  was 
given  aconitine  of  Hottot,  the  pain  was  absolutely 
suppressed.  Goubler  gave  the  solution  of  the 
nitrate  of  aconitine,  half  a  milligramme  (y^  grain), 
which  is  equivalent  to  a  quarter  of  a  milligramme 
(^io  gi'ain)  of  aconitine ;  the  dose  he  says  may  be 
pushed  much  further.  In  the  patient  on  whom 
Nelaton  had  operated,  five  milligrammes  (-1^3-  grain) 
of  aconitine  of  Hottot  was  given ;  with  three  mil- 
ligrammes the  pain  returned,  but  with  five  milli- 
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grammes  the  patient  suffered  no  more.  What  this 
'•  no  more  "  means,  gentlemen,  I  really  cannot  tell 
you,  but  I  should  not  give  the  ^s  of  a  grain  of 
aconitine  myself,  neither  should  I  recommend  others 
to  do  so.  Whilst  speaking  of  drugs  in  neuralgia  of 
the  fifth  nerve,  and  in  the  fulgurant  pains  of  ataxy, 
I  have  been  much  pleased  with  the  good  effect  of 
antipyrin  in  one-scruple  doses  every  half-hour, 
or  even  every  quarter  of  an  hour,  until  the  pair 
is  relieved. 

Marino,  in  the  Gazetta  Cllnica  di  Palermo  for 
June,  1876,  speaks  highly  of  the  injection  of  ergo- 
tine.  He  says  :  "  In  sunstroke  and  tic-douloureux 
facial  hypodermic  injections  of  ergo  tine  have  rapid 
and  certain  effects  superior  to  those  obtained  by 
all  other  remedies,  including  quinine."  Dr.  Marino 
says  the  injections  of  ergotine  are  equally  useful  in 
hemicrania  and  sciatica. 

I  have  for  some  time  injected  an  ethereal  solution 
of  ergotine  with  markedly  good  results  in  trige- 
minal neuralgia  and  sciatica,  with  equally  beneficial 
effects,  and  I  can  therefore  recommend  it.  I  usually 
inject  one  grain  of  ergotine  dissolved  in  five  minims 
of  ether ;  in  facial  neuralgia  I  inject  it  into  the  scalp 
immediately  behind  the  ear,  and  in  sciatica  I  push 
the  needle  of  the  syringe  well  into  the  sciatic  nerve. 
The  injection  is  usually  followed  by  more  or  less 
intense  burning,  but  it  has  a  marked  action  in 
suppressing  the  pain.     I  use  a  solution  of  osmic 
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acid  (1  per  cent.)  in  the  same  way,  and  with  pretty 
well  the  same  effect. 

I  have  very  little  faith  in  any  single  remedy  for 
the  cnre  of  pain,  still  we  cannot  cast  drugs  aside 
altogether ;  every  man  of  experience  and  practice 
knows  quite  well  that  occasionally  he  is  mar- 
vellously successful  in  the  remedies  which  he 
employs.  I  hope  it  will  not  astonish  you  when  I 
tell  you  that  I  have  cured  very  severe  pain  by  the 
injection  into  the  skin  of  half  a  dram  of  cold  water, 
but  the  patient  believed  it  was  a  very  large  dose 
of  morphia,  and  went  calmly  to  sleep. 

I  have  before  me,  whilst  writing,  a  little  pamplilet 
entitled  "The  Treatment  of  Inveterate  Neuralgia 
of  the  Fifth  JSTerve,"  by  J.  Montaign  Didsbury,  of 
Paris,  translated  by  Mr.  Walhs.  His  treatment 
consists  in  dividing  and  cauterizing  with  the  actual 
cautery  the  auriculo-temporal  nerve.  M.  Didsbury 
says  "It  is  the  shock  to  the  grey  axis  of  the 
medulla  produced  by  cauterization  that  effects  the 
cure,  the  application  is  made  to  the  helix  of  the  ear." 
I  think  there  is  much  to  be  said  in  favour  of  M. 
Didsbur3^'s  treatment. 

In  the  Centralhlatt  f.  Nervenheil  (Xo.  11,  1880), 
Dr.  Seeligmiiller,  of  Halle,  reports  a  dozen  cases 
of  intermittent  supra-orbital  neuralgia  treated  suc- 
cessfully in  every  instance  by  means  of  the  nasal 
douche.  Usually  less  than  three  days  sufficed  for 
the  complete  cure ;    the  fluid   employed  was  the 
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ordinary  solution  of  salt  or  warm  milk.  It  was 
used  in  the  evening  and  again  an  hour  before  the 
expected  attack.  Wherever  the  nostrils  were  found 
occluded  a  sufficient  pressure  was  used  to  force  the 
fluid  through.  The  author  attributes  the  relief  to 
the  mechanical  emptying  of  the  frontal  sinuses  of 
the  retained  secretions.  He  believes  the  pain  in 
these  cases  to  be  due  to  catarrh  of  the  frontal 
sinus. 

I  have  lastly  to  say  a  few  words  to  you  concern- 
ing the  application  of  galvanism  and  massage  in 
the  treatment  of  all  forms  of  neuralgia  of  the  fifth 
nerve.  I  prefer  the  Voltaic  or  galvanic  current 
(static)  to  faradization ;  sometimes — in  fact,  most 
frequently^ — I  employ  a  combination  of  the  two 
currents,  thr»  voltaic  current  being  always  in  excess 
of  the  faradaic.  I  never  use  strong  currents  :  two, 
three,  or  four  milliamperes  of  the  continuous  current 
being  quite  sufficient  with  a  minimum  dose  of  fara- 
daic, and  my  mode  of  applying  it  is  as  follows  : — 
If  I  have  to  treat  a  neuralgia  of  the  first  division 
of  the  fifth  nerve,  I  plug  the  nostril  with  very  soft 
sponge  or  cotton  wool,  and  into  this  I  insert  a  fine 
wire  electrode  (positive  pole),  whilst  I  ^x  my  nega- 
tive electrode  in  the  form  of  a  long  plate  to  the 
cervico-dorsal  region  of  the  spinal  cord,  and  then 
complete  the  circuit.  I  allow  the  current  to  pass  for 
ten,  twenty,  or  even  thirty  minutes  at  one  sitting  ; 
this  should   be  continued  daily  for  a  week  even 
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after  the  pain  lias  been  removed.  I  liave  on  several 
occasions  cured  severe  supra-orbital  and  orbital 
pain  by  this  means,  at  one  sitting.  Sometimes, 
instead  of  placing  the  pad  electrode  at  the  back  of 
the  neck,  I  place  a  large  piece  of  porous  sponge 
into  the  mouth  so  as  to  fill  up  the  maxillary  cavity, 
into  which  I  pass  the  negative  wire  electrode,  and 
the  results  have  been  most  satisfactory  even  in 
tic-douloureux  of  an  inveterate  character.  The 
application  of  the  galvanic  current  requires  a  little 
practice  and  discrimination ;  but  I  strongly  call 
your  attention  to  this  method  of  procedure.  Be 
careful  not  to  apply  either  current  too  strong. 
Faradization  alone  is  worse  than  useless ;  it  only 
tends  to  exhaust  still  further  an  enfeebled  nerve, 
and  subsequent  attacks  of  pain  will  be  more  violent 
than  before. 

I  do  not  think  static  electricity  has  been  tried  as 
thoroughly  as  it  might  be.  I  certainly  have  found 
it  useful.  The  patient  being  insulated  and  charged 
with  the  positive  current,  the  discharge  is  effected 
by  a  fine  conductor  over  the  site  of  exit  of  the 
facial  branches  of  the  nerve  particularly,  but  rapid 
discharges  should  be  carried  on  from  the  tip  of  the 
nose,  the  ears,  the  neck,  and  the  back.  In  the 
treatment  of  all  neuralgias,  massacre  and  diet  are 
of  importance.  Local  neuralgias  are  not  of  neces- 
sity always  associated  with  general  nervous  ener- 
vation, but  they  are  unquestionably  so  in  a  very 
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large  majority  of  cases ;  cold  feet,  cold  hands. 
Tveak  circulation,  weariness  and  fatisfue  are  the 
usual  accompaniments  ;  strong  physical  vigour 
and  neuralgias  rarely  accompany  each  other,  so 
that  in  all  cases  where  ordinary  remedies  fail  to 
give  relief  I  should  recommend  rest,  massage,  and 
blood-makinir  easily  dio-ested  foods.  I  am  afraid, 
gentlemen,  that  I  have  wearied  you,  but  I  have 
had  to  deal  with  the  rudiments  of  one  of  the  widest 
and  most  interesting  subjects  in  the  whole  range 
of  physiological  and  clinical  study,  and  I  feel  that, 
however  imperfectly  I  have  performed  my  task,  I 
can  at  least  trust  to  your  generosity  to  pardon  my 
shortcomings. 
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Discussion. 

The  Chairman  said  that  the  paper  with  which  Dr.  Stretch 
Dowse  had  favoured  the  Society  was  one  of  the  greatest 
interest  to  dentists.  There  was  a  danger  lest  dentists  should 
think  too  much  within  the  limits  of  their  own  particular  line, 
and  therefore  it  was  of  the  greatest  valae  that  papers  such  as 
they  had  heard  to-night  should  be  read  before  them  so  as 
to  open  their  eyes  to  wider  views.  He  had  no  doubt  that 
many  points  which  had  been  raised  would  lead  to  a  full  dis- 
cussion. 

Mr.  Stoker  Bennett  said  he  was  very  much  interested  to 
note,  amongst  other  things,  that  Dr.  Dowse  had  adopted  one 
mode  of  treatment  for  neuralgia  affecting  the  first  division 
of  the  fifth  nerve,  and  a  diiferent  one  when  the  second  and 
third  divisions  were  involved.  As  far  as  he  could  trust  his 
memory,  large  doses  of  quinine  were  advised  in  the  former 
case,  while  the  bromide  and  iodide  of  potassium  were  com- 
mended in  the  latter.  There  had  been  clearly  a  train  of 
thought  underlying  these  variations  in  treatment,  and  it 
would  be  extremely  interesting  to  know  what  that  line  of 
thought  was. 

Dr.  Mitchell  said  it  was  very  interesting  and  important  to 
notice  in  connection  with  affections  of  this  nerve  that  reflex 
action  was  produced  as  a  result  of  irritation  of  the  fifth  pair 
of  nerves,  not  only  upon  the  lower  but  also  upon  the  upper 
extremities.  A  case  in  point  had  come  under  his  notice. 
It  was  of  a  young  man  badly  affected  by  continuous  neu- 
I'algic  pains,  that  is  to  say,  pains  lasting  for  several  hours, 
and  then  intermitting  for  a  short  time,  to  recur  as  severely  as 
before.  This  went  on  for  two  or  three  weeks.  All  treatment 
was  unavailing ;  he  had  been  treated  by  a  physician  upon 
general  principles,  as  the  affection  was  supposed  to  be  of 
malarial  origin.      The   pain    appeared   to    originate    in    the 
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vicinity  of  the  ear,  and  thence  travelled  down  the  neck  to  the 
right  arm.  It  obliged  him  to  give  up  his  work  and  inter- 
fered with  his  rest.  He  consulted  Dr.  Mitchell  with  the  view 
of  ascertaining  whether  the  trouble  might  not  be  of  dental 
orio-in.  Examination  of  the  mouth  failed  to  reveal  evidence 
of  dental  caries,  but  there  was  an  unerupted  lower  wisdom 
tooth  to  which  the  mischief  might  be  attributed.  Dr.  Mitchell 
tried  local  applications,  which  gave  no  relief,  and  eventually 
decided  to  cut  down  upon  and  remove  the  unerupted  tooth. 
The  result  w^as  that  not  only  did  relief  of  the  pain  at  once 
appear,  but  a  complete  cure  was  effected,  showing  that  the 
neuralgia  was  entirely  due  to  peripheral  irritation.  Again, 
another  case  in  which  peripheral  irritation  produced  the  loco- 
motor ataxia  spoken  of,  had  occurred  in  Dr.  Mitchell's  practice. 
The  case  was  extremely  severe,  lightning-like  pains  being 
produced  by  the  most  trivial  causes.  This  condition  was  due 
to  the  state  of  the  dental  organs ;  many  of  the  teeth  were 
beyond  treatment  by  filling,  and  so  were  removed.  After 
a  time  the  patient  got  quite  well,  but  it  took  from  four 
to  six  weeks,  as  though  the  irritation  had  left  an  impress 
upon  the  nervous  system,  which  took  some  time  to  wear  off. 
Dr.  Mitchell  said  that  this  Avas  the  most  remarkable  case  of 
fulgurating  pains  which  he  had  seen  recorded,  for  in  examin- 
ing his  patient  he  happened  to  touch  the  skin  over  the 
infra-orbital  nerve  with  a  cold  mouth  mirror,  and  this  at 
once  started  pain,  showing  that  the  neuralgia  was  produced 
by  peripheral  excitation. 

Mk.  Thomas  Gaddes  said  that  he  thought  that  the  able 
paper  which  they  had  had  the  benefit  of  listening  to  would 
do  considerable  service  to  their  profession  of  dental  surgery. 
The  relation  which  Dr.  Dowse  had  pointed  out  as  existing 
between  sclerosis  and  the  neuralsrias  atfectinof  the  branches 
of  the  fifth  nerve  had  a  direct  application  in  daih^  practice  ; 
for,  as  he  had  shown,  the  removal  of  teeth  with  a  view  to 
relieving  pain  would  not  be  the  right  treatment  to  pursue, 
^[r.  Gaddes  thought  the  more  they  Avere  able  to  recognise 
those  conditions  of  sclerosis  which  are  associated  with  forms 
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of  neuralgia,  the  better  would  they  perform  their  functions 
as  dental  surgeons.  From  that  aspect  of  the  question  he  felt 
that  they  were  deeply  indebted  to  Dr.  Dowse  for  his  valuable 
paper. 

Mr.  Newland  Pedley  said  he  would  like  to  narrate  a  case 
which  emphasized  that  the  wholesale  extraction  of  teeth  was 
not  a  useful  practice  in  cases  of  trigeminal  neuralgia.  The 
patient  was  admitted  into  Guy's  Hospital  under  the  care  of  the 
late  Dr.  Walter  Moxon,  shortly  before  whose  death  the  occur- 
rence took  place.  The  lad  complaining  of  severe  neuralgia, 
Mr.  Pedley  was  asked  to  examine  his  teeth ;  he  accordingly 
went  to  the  patient,  who  insisted  that  his  pains  were  due  to 
his  teeth,  and  prevailed  upon  Mr.  Pedley,  in  a  weak  moment, 
to  extract  a  tooth.  Upon  examination,  the  tooth  was  found 
to  be  but  slightly  diseased,  and  Mr.  Pedley  felt  vexed  that 
he  had  been  prevailed  upon  to  remove  it.  The  pains  per- 
sisted, and  Dr.  Moxon  again  asked  Mr.  Pedley  to  remove 
other  teeth  ;  but  this  he  refused  to  do,  explaining  his  reasons 
to  the  physician.  The  boy,  however,  was  determined  to 
carry  his  point,  and  so  removed  his  own  teeth,  employing  a 
pair  of  scissors  for  that  purpose.  The  teeth  bore  the  marks 
of  the  scissors,  showing  that  considerable  force  had  been 
employed.  Mr.  Pedley  reported  the  matter  to  Dr.  Moxon, 
lest  that  gentleman  should  have  imagined  that  he,  (Mr. 
Pedley),  had  been  a  party  to  the  extractions.  Subsequently 
Dr.  Moxon  wrote  to  Mr.  Pedley,  exonerating  him  from  re- 
sponsibility in  the  matter,  and  informing  him  that  the  boy 
had  developed  unmistakable  signs  of  cerebral  abscess,  and 
hence,  no  doubt,  the  neuralgic  pains. 

There  was  one  other  case  he  might  be  allowed  to  instance 
in  support  of  the  contention  that  nerve-stretching  will  in 
some  cases  cure  neuralgia.  About  twelve  months  previously 
to  last  Christmas,  a  lady  had  come  to  Mr.  Pedley,  suffering 
from  neuralgia  of  the  lingual  gustatory  nerve.  The  nerve 
was  stretched  by  Mr.  Clement  Lucas,  and  the  patient  had 
remained  free  from  pain  since  the  operation.  Of  course  it 
could  not  be  as  yet  stated  whether  this  would  turn  out  to  be 
a  permanent  cure. 
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Mr.  Hren  said  Dr.  Dowse  Lad  remarked  upon  the  im- 
portance of  examining  the  eyes  of  patients  before  undertaking 
any  important  dental  operation.  That  point  had  been  im- 
pressed upon  Mr.  Hern  a  short  time  since.  A  man  came  to 
the  Middlesex  Hospital  with  anaesthesia  of  the  right  side  of 
the  face  supplied  by  the  fifth  nerve.  This  fact  Mr.  Hern  had 
observed,  but  upon  that  occasion  he  failed  to  perceive  any 
inequality  of  the  pupils.  The  tooth  complained  of  was  very 
much  worn  down,  and  Mr.  Hern  removed  it,  as  he  thought 
the  pain  complained  of  might  be  due  to  a  calcification  of  the 
pulp.  A  subsequent  examination,  however,  revealed  nothing 
specific  about  the  tooth.  The  man  came  again,  having  ex- 
perienced no  relief  from  his  pains,  and  wished  to  have  the 
next  tooth  extracted ;  to  this  Mr.  Hern  demurred,  and  it  was 
upon  this  occasion  that  he  observed  the  inequality  of  the  pupils. 
Mr.  Storer  Bennett  saw  the  case  with  him,  and  it  was  decided 
to  pass  on  the  patient  to  Mr.  Lang,  the  ophthalmic  surgeon, 
who,  he  believed,  had  transferred  him  to  Dr.  Ferrier.  This 
was  the  first  part  of  the  history  of  Dr.  Ferrier's  published 
case,  and  to  which  Dr.  Dowse  had  that  evening  referred. 

Mr.  J.  Smith  Turner  said  that  they  could  scarcely  approach 
such  a  paper  as  the  one  tbey  had  that  evening  heard  in  a 
controversial  spirit,  so  that  he  thought  the  best  return  and 
the  kindest  return  they  could  make  to  Dr.  Dowse  for  his 
most  valuable  and  interesting  paper  was  to  tell  him  anything 
which  they  knew  that  might  prove  of  interest  to  him.  In 
thinking  over  the  cases  of  nervous  diseases  with  which  he 
had  been  brought  in  contact  he  could  recall  several  of 
locomotor  ataxia,  but  in  none  of  these  had  he  met  T^'ith  any 
dental  mischief.  He  could,  however,  recall  one  case  which 
might  prove  interesting.  It  was  some  disturbance  set  up 
by  a  lower  wisdom  tooth,  and  this  he  extracted  ;  he  believed 
there  had  been  a  previous  attempt,  although  an  unsuccessful 
one,  to  remove  it.  The  gentleman  had  been  brought  up  from 
the  country  to  consult  Mr.  Smith  Tamer.  He  had  got  into  a 
frame  of  mind  which  one  might  call  hysterical,  and  Mr. 
Smith  Turner  was  at  the  time  disposed  to  be  angry  with  him, 
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as  he  thought  he  exaggerated  the  severity  of  his  sufferings. 
The  patient  upon  entering  the  room  made  two  or  three  steps 
towards  the  chair,  when  he  suddenly  collapsed,  and  unless  his 
father  and  brother,  "who  accompanied  him,  had  made  a  rush  he 
would  evidently  have  fallen.  These  symptoms  Mr.  Turner 
was  assured  had  been  developed  by  his  disease.  At  the  time 
he  regarded  them  as  being  purely  emotional,  but  from  what 
they  had  heard  that  night  he  was  inclined  to  come  to  a 
diii'erent  conclusion.  He  might  mention  that  the  symptoms 
entirely  vanished  upon  the  removal  of  the  tooth. 

Mr.  Patersox  said  he  should  like  to  bring  before  the 
Society  a  case  of  spasm  of  the  muscles  connected  with  the 
lower  jaw.  The  patient,  a  railway  guard,  had  met  with  an 
accident,  and  ten  months  subsequently  spasm  began  to  show 
itself.  The  interest  of  the  case  centred  in  the  fact  that  the 
man  had  been  elevating  his  own  tooth  with  a  bone  spatula 
which  he  carried,  until  he  had  levered  out  all  the  front  teeth 
in  the  upper  jaAv.  The  spasm  was  in  nowise  benefitted  by 
this  treatment,  but  the  bite  was  so  altered  that  he  was 
actually  in  the  process  of  biting  into  the  ligament  of  the 
upper  lip.  All  along  the  upper  lip  was  ulcerated,  and  this 
condition  intensified  the  spasm.  Mr.  Paterson  had  consider- 
able difiiculty  in  obtaining  a  model,  and  only  succeeded  in 
doing  so  by  the  aid  of  chloroform.  He  then  constructed 
a  small  plate,  which  covered  the  lip,  and  restored  the  jaw  to 
its  proper  balance.  This  took  the  bite  oflf  the  ulcer,  and 
resulted  in  amelioration  of  the  spasms.  When  the  patient  was 
last  seen,  although  they  were  very  much  lessened  in  severity, 
they  still  existed.  Gelseminum  had  been  administered  to 
this  patient  under  the  direction  of  Dr.  Lander  Brunton,  but 
the  bromide  of  potassium  appeared  to  give  him  more  relief. 
There  was  one  other  point  with  regard  to  the  tendon  reflex. 
Would  Dr.  Dowse  inform  them  whether  the  absence  of 
patella  tendon  reflex  was  absolutely  pathognomonic  of 
nervous  disorder  ?  He  asked  this  because  he  had  observed 
its  absence  in  several  persons  who  were  presumably  healthy. 

Dr.  Stretch  Dowse,  in  replying,  said  he  was  extremely 
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obliged  for  the  patient  way  in  wliicli  his  paper  had  been 
listened  to,  and  he  was  grateful  for  the  information  which 
had  been  accorded  to  him.  Two  gentlemen,  he  believed,  had 
asked  questions.  In  reply  to  Mr.  Storer  Bennett,  he  would 
say  that  he  believed  quinine  was  valuable  in  supra-orbital 
neuralgia,  because  that  affection  was  frequently  malarial  in 
nature.  With  regard  to  use  of  the  iodide  and  bromide  of 
potassium,  that  was  rather  a  long  story.  Gelseminum,  he 
believed,  acted  as  a  specific  in  certain  cases,  but  he  could  not 
go  further  than  that.  In  reply  to  Mr.  Paterson,  he  Avould 
say  that  the  patella  tendon  reflex  was  absent  in  health  in  a 
certain  number  of  cases,  and  statistics  collected  from  the 
German  army  showed  that  in  about  one  per  cent,  of  cases  in 
healthy  individuals  it  was  absent. 

The  Chairman  then  decided  that,  owing  to  the  lateness  of 
the  hour,  it  was  impossible  to  take  the  second  paper,  and  so 
it  was  arranged,  with  Dr.  Cunningham's  consent,  that  his 
paper  upon  the  Statistics  of  the  Results  of  Immediate  Treat- 
ment of  Pulpless  and  Abscessed  Teeth  should  be  deferi-ed 
until  the  ensuing  (May)  meeting. 

The  Chairman  having  thanked  the  contributors  of  Casual 
Communications,  and  the  reader  of  the  paper, 
The  Meeting  was  adjourned. 


®6ontologicaI  Societi^  of  Great  Britatm 
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May  7th,  1888. 

MR.  J.  HOWARD  MUMMERY,  M.R.C.S.,  L.D.S., 
Vice-President,  in  the  Chair. 


The  Minutes  of  the  last  meeting  were  read  and  confirmed. 

The  Chairman  read  a  letter  from  the  President,  in  which 
he  stated  that  he  had  been  prevented  from  attending  the 
meeting  by  matters  of  the  greatest  moment. 

Mr.  H.  Lloyd  Williams,  having  signed  the  Obligation 
Book,  Tvas  formally  admitted  to  membership. 

Messrs.  Richard  Fairfax  Reading,  M.R.C.S.,  L.R.C.P., 
L.D.S.,  of  Elizabeth  Street,  Hyde  Park,  Sydney,  X.S.W., 
and  Daniel  Corbett,  jun.,  M.A.,  F.R.C.S.I.,  of  12,  Clare 
Street,  Dublin,  were  balloted  for  and  elected  Non-resident 
Members  of  the  Society. 

The  Librarian  (Mr.  Felix  Weiss)  notified  that  a  new 
Copy  of  Sir  John  Tomes'  "Dental  Surgery"  had  been  pre- 
sented by  Mr.  Faii'bank,  the  old  copy  of  the  work  having 
become  much  worn.  The  Society  had  also  acquired  "  The 
Quarterly  Journal  of  Microscopic  Science  "  for  April,  "  The 
Journal  of  Anatomy  and  Physiology,"  "  The  Proceedings  of 
the  Royal  Society,"  and  "  The  Dental  Review." 

The  Curator  (Mr.  Storer  Bennett)  showed  a  specimen  of 
true  gemination  of  the  two  right  lower  bicuspids,  deposited 
in  the  Museum  by  Edward  Pearce,  Esq.,  of  Greenwich. 

The   roots,  which   are  fully  formed,  are  spirally  twisted 
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around  eacti  other,  so  that  the  labial  surface  of  one  crown 
looks  in  the  direction  of  the  lingual  surface  of  the  other. 

The  specimen  was  removed  from  the  lower  jaw  of  a  young 
man  about  twenty  years  of  age,  on  account  of  the  pain  it 
was  causing  him.  All  the  other  teeth  were  present  and 
normal  in  character.  The  woodcut  illustrates  the  conditions 
described  above. 

Mb.  Edwaed  Peakce's  case  of  G-emination. 


Mr.  Storer  Bennett  also  showed  a  very  interesting  specimen 
presented  to  the  Society's  collection  by  Mr.  Balding — a  case 
of  gemination  of  two  large  upper  incisor  teeth  on  the  lingual 
surface  of  which  were  two  enamel  growths  of  small  size. 

These  might  be  regarded,  he  thought,  either  as  a  very 
large  cingulum  or  as  an  odontome.  The  cases  were  of  singu- 
lar interest. 

Mr.  Morton  Smale  said  that  he  was  desirous  of  showing 
to  the  members  some  ingenious  electrical  contrivances  due  to 
Messrs.  Coxeter.  The  apparatus  in  question  had  been  in  use 
during  the  post-graduate  course  lately  held  at  the  hospital, 
and  so  he  had  taken  the  opportunity  to  keep  it  there  to 
explain  its  working.  In  a  few  words  he  might  point  out  that 
there  was  a  motor,  a  light  used  for  illuminating  the  mouth, 
a  search-light,  and  electric  mallet.  The  action  of  each  of 
these  he  proposed  to  demonstrate  after  the  meeting  to  such 
members  as  would  like  to  become  familiar  with  them. 

In  reply  to  a  question  from  Mr.  Woodhouse,  Mr.  Smale 
stated  that  discs  used  in  separating  did  not  stop.  The 
battery  was  composed  of  chromic  acid  and  sulphuric  acid 
cells,  but  the  exact  arrangement  was  the  private  secret  of 
the  firm.     The  cost  of  the  apparatus  was  about  £30. 

The  Chairman  then  called  upon  Dr.  Blake  for  his  paper. 
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On  Dental  Bejiexes  and  Trophic  Changes. 
By  Edwabd  T.  Blake,  M.D. 

Mr.  President  A^jy  Gentle^ien, 

For  the  sake  of  brevity,  I  propose  in  my  com- 
munication to  the  Society  this  evening,  to  use  the 
term  "  cacodontic,"  for  conditions  induced  by  the 
presence  of  defective  teeth;  by  "anodontic"  I  shall 
mean  disorders  set  up  by  the  absence  of  teeth  or 
by  their  disuse. 

Diseases  of  the  dental  apparatus  affect  the  health 
in  a  very  great  variety  of  ways.  Some  of  these 
are  ostensible  and  most  evident,  whilst  others  are 
so  remote,  so  apparently  dissociated  from  the  teeth, 
that  there  can  be  little  doubt  they  frequently  escape 
the  attention  of  the  medical  attendant. 

The  local  morbid  changes,  especially  the  intra- 
oral disorders,  will  be  briefly  noticed.  They  more 
naturally  drift  to  the  dentist;  palpably,  theybelonor 
to  his  domain.  But  there  remains  a  very  laro-e 
class  of  oeneral  disorders  resultino-  from  bad  teeth 
which  oucrht  to  be  considered  as  dental,  though 
they  may  be  often  attributed  to  some  secondary 
cause.  A  great  number  of  varying  circumstances 
conspire  to  drive  these  cases  from  the  dreaded- 
dentist  to  the  less  appalling  practitioner,  the  doctor. 
The  conscientious  physician  cannot,  however,  retain 
them  under* his  care. 

VOL.  XX.  z   2 
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The  very  success  that  sometimes  follows  the  use 
of  specifically  selected  remedies  in  cacodontic 
troubles,  is  doubtless  in  itself  a  hindrance  to  the 
speedy  recognition  of  the  true  cause  of  the  patient's 
sufferings. 

How  natural  that  prompt  alleviation,  nay,  even 
temporary  complete  removal  of  symptoms  arising 
from  defective  mastication  and  insalivation,  should 
stand  in  the  way  and  tend  to  obscure  the  nature  of 
the  primary  disturbing  element.  Thus  it  is  quite 
easy  to  see  that  relief  having  been  procured,  the 
need  of  farther  steps  is  lost  sight  of — the  possibility 
of  a  permanent  cure  is  thrust  into  the  shade. 

A  freer  intercourse  between  two  branches  of  a 
great  profession — for  dentistry  is  not  another  pro- 
fession— the  careful  cultivation  of  a  complete 
entente  cordiale  would  serve  to  remove  some  of 
these  sources  of  error,  and  would  greatly  make 
for  that  commonweal  for  which  we  all  so  willingly 
work. 

The  general  changes  induced  by  dental  defects 
fall  naturally  under  three  chi^f  headings  : — 

1.  Some  immediately  modify  the  manufacture  of 
new  blood  both  qualitatively  and  quantitatively  by 
affecting  the  materials  from  which  it  is  elaborated. 

2.  Another  class  manifest  themselves  especially 
by  nervous  or  by  cerebral  symptoms. 

3.  Whilst  a  third  variety  is  made  up  of  the  re- 
sults of  distinct  poisoning  by  the  morbid  materials 
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resulting  from  the  decomposition  of  dental  and  of 
periodontic  structures  ;  these  last  we  will  recognise 
as  septic. 

To  the  last  category  belong  both  cases  of  sep- 
ticaemia, and  those  of  prolonged  absorption  of 
disintegrated  purulent  products.  These  are  per- 
haps distinct  conditions  theoretically,  they  are  in 
fact  so  frequently  combined  that  practically  they 
may  be  considered  together. 

They  are  certainly  much  more  common  and  of 
much  more  serious  import  than  was  at  one  time 
thought  possible. 

The  phenomena  associated  with  and  resulting 
from  septic  toxaemia  have  been  so  carefully  worked 
out  by  Professor  Burden  Sanderson  and  others, 
that  it  is  needless  to  dwell  on  them  here. 

We  shall  presently  see  how  interesting  a  paral- 
lelism is  presented  between  the  phenomena  of 
dental  pus  absorption  and  those  of  gonorrhoeal 
auto-infection. 

1.  Nutritional  Changes. 

The  first  blow  dealt  at  nutrition  is  of  course 
aimed  against  appetite.  You  all  know  how  small 
a  mouth  lesion,  particularly  if  it  be  in  a  mobile 
part,  will  impair  the  relish  for  food.  A  minute 
buccal  ulcer  has  been  known  to  abolish  it. 

An  aching  tooth  often  causes  complete  anorexia. 
The  active  stao-e   of  dental  distress  is  associated 
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with  an  abnormal  flow  of  saliva ;  witness  the  rapid 
deposit  of  tartar  that  takes  place. 

Then  follows  a  reactive  stage  of  unnatural 
dryness. 

This  in  turn  diminishes  the  appetite  for  food. 

Again  nutrition  suffers  gravely  on  account  of 
impaired  digestion. 

Dental  Dyspepsia 
has  four  common  causes. 

(1)  It  occurs  as  a  reflex  neurosis. 

(2)  As  a  result  of  defective  subdivision  and  in- 
salivation  of  food. 

(3)  The  gastric  mucosa  is  doubtless  directly 
irritated  by  septic  or  by  purulent  discharges  from 
the  gums  or  from  the  teeth. 

(4)  The  inspired  air  being  tainted,  the  digestion 
suffers  through  the  general  dyscrasia  induced  by 
the  pulmonary  poisoning. 

The  Teeth  and  the  Tonsils. 

The  influence  of  neglected  carious  teeth,  in 
inducing  or  perpetuating  chronic  tonsillar  hyper- 
trophy, was  long  ago  observed  by  Listen.  It  has 
been  carefully  worked  out  in  recent  times  by  a 
very  keen  observer,  Dr.  Eobert  Cooper.*  The 
coincidence  of  these  conditions  has  of  course  been 
commonly  recognised.  They  have  been  associated 
as  results  of  a  common  factor,  "  scrofula "  when 

*  "  Diseases  of  the  Ear,"  2nd  Ed.,  pp.  88-90. 
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that  was  taken  to  be  a  distinct  diathesis.  Now 
you  are  well  aware  it  is  usually  regarded  as  an 
expression  of  innutrition  arising  from  a  variety  of 
causes,  some  occurring  before,  and  some  after 
birth. 

The  interdependence  of  these  conditions  of 
tooth  and  tonsil  may  be  of  at  least  four  kinds — 

(1)  Morbid  material  may  be  conveyed  directly 
from  a  tooth  to  a  tonsil. 

(2)  The  tonsils  may  enlarge  through  reflex 
irritation  by  way  of  Meckel's  ganglion  from  the 
second  division  of  the  fifth  cranial. 

(3)  We  find,  especially  in  fair  children,  the  whole 
osseous  and  glandular  system  in  a  faulty  state.  In 
such  children  the  decayed  teeth  and  the  enlarged 
tonsils  are  common  results  of  a  common  widely 
acting  cause. 

(4)  The  enlarged  tonsils  aggravate  the  defective 
dental  condition  by  compelling  the  child  to  inhale 
air  by  way  of  the  mouth,  instead  of  by  the  natural 
nose  route. 

Thus,  the  teeth  are  exposed  to  the  pernicious 
influence  of  abrupt  changes  of  temperature. 

The  Influence  of  the  Teeth  on  the  Lymphatic 

System. 

Those  lymphatic  glands  which  are  situated  in 
the  immediate  neighbourhood  of  the  mouth  are 
occasionally  found  enlarged  and  indurated. 
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Often  this  is  merely  the  result  of  local  irritation. 
Either  purulent  or  septic  matter  from  the  teeth  or 
from  the  gums  is  carried  directly  to  the  gland, 
and  there  it  induces  chronic  changes  which  soon 
disappear  on  removing  the  local  cause. 

As  to  their  histology,  these  enlargements  usually 
consist  of  a  lymphomatous  hyperplasia ;  they  show 
no  new  gland  structure,  though  they  are  often 
confounded  with  true  adenoma  and  are  sometimes 
styled  "  scrofulous."  That  they  may  be  the  direct 
result  of  auto-infection  is  well  shown  by  the  follow- 
ing case. 

Case  I. 

Cervical  Lyvq^homa,  with  Periodontitis,  Caries  and 
Profound  Ancemia. 

Miss  Edith  L.,  aged  twenty-eight,  black  hair  and 
eyes,  a  white,  small,  fragile  girl,  with  wax-like  skin, 
looking  languid  and  feeble.  Since  eleven  years  of 
age  she  has  had  at  the  angle  of  the  lower  jaw  two 
large  and  indurated  cervical  glands  on  the  left  side. 

Our  anatomy,  aided  by  the  subsequent  history, 
tells  us  that  these  giands  must  have  belonofed  to 
the  deep  cervical  lymphatic  system,  because  they 
disappeared  on  removing  carious  molars  on  the 
left  side  from  the  lower  j  aw. 

Here  I  may  pause  to  remind  you  of  a  very 
valuable  diagnostic  point.  You  know  that  the 
superficial  cervical  glands,  Ipng  above  the  sterno- 
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mastoid  have  no  direct  communication  with  the 
teeth.  If  then  enlarged  glands  are  found  between 
the  platysma  and  the  sterno-mastoid,  they  are  not 
due  to  dental  disease.  Or  to  put  it  in  a  practical 
form.  K  the  glands  move  on  rotating  the  head, 
they  are  not  due  to  dental  changes,  and  they  will 
not  be  cured  by  any  dental  operations.  This  is 
an  extremely  useful  differentiation. 

For  the  cure  of  these  glands,  medicines  of  all 
kinds  had  been  tried  with  patient  persistence  before 
the  case  came  under  my  notice  on  July  13th,  1887. 

There  was  a  good  deal  of  pain,  seldom  absent, 
in  both  great  occipital  nerves,  especially  on  the 
left  side.  The  great  occipital  is  the  internal  branch 
of  the  posterior  division  of  the  second  cervical. 
This  pain  was  much  relieved  by  gelsendnum. 

On  having  the  carious  teeth  all  removed,  the 
glands  disappeared  without  farther  treatment. 
Some  temporary  teeth  were  supplied  and  the 
general  health  markedly  improved. 

Diarrhoea :  Constipation. 

Many  puzzling  cases  of  irregularity  of  the  bowels 
are  due  to  defective  teeth.  Some  patients  suffer 
from  constipation  when  the  teeth  are  not  present 
or,  what  comes  to  the  same  thing,  when  they  are 
not  employed.  Others  have  diarrhoea  from  the 
same  cause,  and  occasionally  we  see  these  con- 
ditions alternating  in  the  same  subject. 
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It  is  wise  to  forbid  meat  when  the  teeth  are  not 
in  working  order;  and  usually  a  rapid  improve- 
ment is  visible  after  its  suspension.  Severe  colic  is 
common,  especially  in  servant  maids  [they  usually 
eat  too  much,  and  always  eat  too  fast !],  as  a  result 
of  neglected  and  carious  teeth.  A  typical  case  of 
this  kind  is  that  of 

Case  II. 
Colica  anodontica  with  Amenorrhoea. 

A.  H.,  a  young  domestic  servant,  aged  twenty, 
havinoj  seen  no  menses  for  three  months,  was 
seized  during  the  night  with  severe  and  agonising 
pain  in  the  transverse  colon.  The  suffering  was 
soon  relieved  by  cocculus  indicus,  with  heat  locally 
applied.  The  cause  of  this  sudden  and  severe  pain 
could  not  at  first  be  made  out,  for  there  was  no 
history  of  chill,  no  dietetic  indiscretion,  the  tongue 
was  clean,  and  no  organic  flaw  could  be  detected 
anywhere.  But  on  examining  the  teeth  a  ray  of 
light  was  at  once  let  in  on  the  mystery.  She  was 
found  to  have  no  molar  teeth  at  all,  her  incisors 
and  praemolars  were  excavated,  fragmentary  and 
ruinous. 

Next  day  she  was  put  under  anemone  pratensis, 
and  in  twenty-four  hours  the  catamenia  were  com- 
fortably re-established. 

After  this  the  girl  had  an  abscess  in  her  hand, 
and  she   finally  had  to   go   into  hospital  with  a 
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purulent  depot  over  one  ilium,  both  of  these 
morbid  conditions  being  possible  products  of  dental 
innutrition. 

2.  Neuro-Cerebral  Group. 

Commonest  amongst  these  is  pain  in  some 
distribution  of  the  trifacial.  The  diagnosis  of  the 
precise  nature  of  the  pain  referred  to  the  sensory 
filaments  of  the  fifth  cranial  nerve  should  never 
be  attempted  without  a  dental  mirror  and  a  set  of 
fine  steel  probes.  A  laryngeal  speculum  serves 
quite  well  for  a  dental  mirror.  We  are  all 
familiar  with  the  typical  patients  who  come  suffer- 
inor  '«  ac^onies  from  neuraloia."  We  all  know  how 
disgusted  those  patients  are  when  told  that  it  is  a 
case  of  common  toothache,  as  the  dental  probe 
nearly  always  proves  it  to  be.  Happily,  we  know, 
too,  how  to  earn  their  gratitude  by  relieving  these 
sufferers  quickly  by  means  of  a  little  carbolic 
acid  in  the  tooth  chink,  and  by  some  chaw.omilla 
matricaria  given  internally.  The  sorrow  will 
probably  recur,  though  there  is  no  absolute  need 
that  even  a  badly  carious  tooth  must  ache. 

The  pain  of  periodontitis  calls  for  calomel  or  for 
corrosive  sublimate,  with  a  steady  avoidance  of  tea, 
coffee,  and  all  acids. 

Case  III. 
Suboccipital  Pains  and  Buried  Wisdoms, 
Miss  Emmehne  D.,  a  lady  of  twenty-seven,  came 
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to  me  from  Glasgow,  in  September,  1884,  having 
suffered  from  dysmenorrlioea  and  persistent  scalp 
neuralofia  ever  since  she  was  fourteen  years  old. 

I  found  there  was  a  lateral  deviation  of  spine  to 
the  rigfht  in  dorso-lumbar  region.  The  dvsmenor- 
rhoea  depended  on  endometritis  plus  retroflexion. 
The  headaches  on  being  carefully  traced  corre- 
sponded with  the  distribution  of  the  two  supra- 
orbital nerves  and  the  great  occipitals.  The 
supra-orbital  is,  you  know,  a  branch  of  the  ophthal- 
mic or  first  division  of  the  fifth,  a  sensorv  nerve 
suddenly  appearing  on  the  surface  exposed  to 
great  physical  changes.  The  great  occipital,  a 
branch  of  the  second  cervical,  is  a  frequent  site  of 
pain  in  disorders  where  the  heart  reacts  on  the 
liver  or  the  liver  on  the  heart. 

I  found  this  lady  had  two  complete  upper  third 
molars  snugly  ensconsed  under  the  gimi  quite  out 
of  sio"ht.  I  had  these  liberated  and  one  carious 
tooth  removed. 

I  have  just  heard  from  her  that  there  was  after- 
wards a  marked  and  persistent  improvement  in 
just  those  nerves  which  we  should  not  expect  to 
see  better,  viz.,  in  the  occipitals,  but  very  Httle 
chansfe  for  the  better  in  the  branches  from  the  fifth. 

Visual  Perversions. 

lEany  diseases  of  the  eye  have  been  placed  on 
record  as  owin^  orisrin  to  dental  disorders.     Mr. 
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Morton  Smale,  so  well  known  as  the  energetic 
Dean  of  the  Dental  Hospital,  tells  me  that  amongst 
other  affections  of  the  optic  apparatus,  iritis,  con- 
junctivitis, and  photophobia  have  been  attributed 
to  dental  defects. 

Here  is  an  extraordinary  case,  in  which  the  pa- 
tient, though  evidently  not  blind,  was  supposed  to 
be  so.  She  succeeded  in  convincing  not  only  her 
own  medical  attendant  that  she  was  incapable  of 
seeing,  but  also  deluded  an  eye  specialist  to  whom 
she  was  sent,  in  an  adjoining  town.  On  the 
removal  of  some  tightly  packed  teeth,  this  patient 
announced  that  her  vision  had  returned  abruptly 
to  its  normal  condition. 

Case  IY. 

Beflex  Amblyopia  apparently  depending  on  Dental 

Irritation. 

Florence  S.,  aged  fifteen,  was  brought  to  me 
by  her  mother  from  Brockham,  in  Surrey,  on  29th 
April,  1887.  She  is  a  pupil  teacher  in  the  village 
school ;  she  likes  her  duties  and  bears  a  very  high 
character  for  conscientiousness  and  truthfulness. 
She  has  never  been  known  to  malinger.  She  does 
not  appear  to  have  the  histrionic  temperament. 
Vision  of  both  eyes  was  good  till  April  8th,  1887, 
when  it  began  to  decline,  and  since  the  15th  of 
that  month  she  says  she  has  seen  nothing.  The 
details  of  her  medical  history  to  be  gathered  from 
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the  mother  are  very  meagre.  The  parents  are 
vigorous  and  healthy.  They  declare,  as  we  so 
often  hear,  that  the  child  has  never  been  really 
well  since  vaccination  in  infancy.  She  has  had 
whooping  cough,  measles,  and  scarlatina,  but  no 
sequela  has  remaiaed  behind. 

She  has  been  regular  for  about  a  year.  The 
discharge  is  quite  natural  in  every  way.  Analysis 
of  urine  yielded  a  purely  negative  result. 

I  made  a  careful  examination  of  all  the  organs 
of  life,  but  besides  a  very  shallow  method  of 
breathing,  there  was  nothing  amiss.  The  teeth 
have  been  causing  a  great  deal  of  discomfort 
latterly.  I  found  the  pupils  dilated  and  insen- 
sible. Accommodation  for  light  and  for  distance 
are  both  in  abeyance.  On  directing  the  patient 
to  look  at  the  window,  she  could  dimly  see  the 
transom,  but  not  the  figures  on  the  ground  glass. 

The  girl  was  pale  and  inanimate,  all  the  func- 
tions of  life  seemed  sluggish  and  torpid,  body  fairly 
nourished.  I  privately  inquired  if  there  existed 
any  reason  for  desiring  to  evade  her  duties.  Be- 
yond the  tedium  of  teaching,  always,  I  imagine, 
specially  irksome  to  the  young,  there  was  nothing. 
No  complaints  had  been  made  by  her  respecting 
her  occupation. 

I  directed  the  mother  to  keep  the  child  from 
employing  the  eyes. 

Sending  her  on  to  my  friend,  Dr.  Eobert  Cooper, 
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he  reported  that  there  was  nothing  in  the  ears, 
though  the  left  membrane  was  perforated,  to  induce 
reflex  aural  blindness.  Dr.  Cooper  gave  it  as  his 
opinion  that  the  blindness  was  due  to  tooth-crowding. 
The  molars  were  both  carious  and  crowded.  Mr. 
Knox  Shaw  now  made  a  careful  ophthalmoscopic 
examination,  and  kindly  sent  me  the  following 
report : — 

"April  29th,  1887.  I  have  seen  Florence  S. ; 
at  the  present  moment  I  find  no  gross  changes  in 
the  fundus  of  the  eye.  There  is  certainly  no  optic 
neuritis  now,  and  I  should  say  could  hardly  have 
been.  The  optic  nerves  are  hyperaemic  and  some- 
what swollen,  but  the  edges  are  distinct  and  fairly 
well  defined.  I  should  be  inclined  to  consider 
that  she  has  had  some  oedema  of  the  optic  nerves, 
the  result  of  reflex  irritation.  I  agree  with  Dr. 
Cooper  in  casting  suspicion  upon  the  teeth.  She 
is  hyper-me tropic,  and  with  the  aid  of  9  +  1.5  D. 
reads  Jaeger  No.  1,  the  smallest  type  of  all,  slowly. 
I  should  fancy  hell,  or  apis  were  indicated  with 
appropriate  glasses. — Yours,  &c.,  C.  Knox  Shaw." 

I  next  sent  her  to  the  Dental  Hospital.  Mr. 
Morton  Smale  kindly  examined  her  for  me,  and 
directed  four  crowding  teeth  to  be  removed  at  two 
sittings,  and  two  others  which  were  carious  to  be 
stopped.  He  wrote  me  on  the  12tli  of  May  to  the 
following  effect : — 

"  The  patient  you  sent  to  the  hospital  was  so 
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evidently  tlie  subject  of  hysteria,  that  I  felt  con- 
vinced in  my  own  mind  that  was  all  that  was 
wrong.  I  sent  her  to  Juler,  asking  him  to  examine 
her  eyes,  but  in  no  way  expressing  an  opinion  as 
to  her  hysteria.     Here  is  his  reply : — 

" '  The  young  girl  you  sent  me  to-day  is  the 
subject  of  hysterical  amblyopia.  The  refraction 
is  normal.  The  fundis  oculi  is  normal,  and  the 
vision  good  [f  ].  When  she  arrived  she  could  only 
read  half  the  test  types  [-3^],  but  before  leaving 
she  could  read  all  with  either  eye.  The  blindness 
therefore  exists  only  in  her  imagination. — Yours, 
&c.,  H.  Juler,  Ophthalmic  Surgeon  to  St.  Mary's.'" 

The  wife  of  the  clergyman  of  the  village  writes, 
May  20th,  1887  :— 

"  This  day  Florence  S.  had  two  teeth  taken  out. 
On  reachincT  home  she  read  of  her  own  accord  for 
the  first  time  for  three  weeks  in  a  newspaper. 
She  says  the  vision  returned  to  her  when  walking 
away  from  the  hospital." 

Two  more  teeth  were  afterwards  extracted  and 
some  needful  stopping  done  to  others.  Five  days 
later  I  received  a  note  in  her  own  handwriting, 
saying  that  she  could  see  distinctly.  Her  vision 
has  not  failed  since. 

This  case  is  certainly  one  of  extreme  interest. 
There  is  an  objection  to  the  application  of  the  term 
hysterical  to  this  class  of  disease. 

It  is  better  to  call  these  cases  "reflex  blindness," 
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and  to  reserve  the  word  "hysterical"  for  those 
which  show  manifest  mimetic  or  histrionic  features. 
A  typical  example  of  the  latter  was  narrated  to 
me  by  Mr.  John  Couper,  the  well-known  oculist. 

Case  V. 
Hysterical  Amblyopia. 

A  country  girl  was  brought  to  Moorfields,  assert- 
ing that  she  was  totally  blind  in  both  eyes.  No 
organic  change  was  found  to  exist  and  she  was 
suspected  of  malingering.  Mr.  BuUer,  the  House 
Surgeon,  suddenly  displayed  a  frog  before  her  eyes, 
when  she  started  back  shrieking  with  terror. 
Unlike  the  case  narrated  before,  this  young  woman 
continued  to  assert  that  she  was  absolutely  blind. 
She  returned  home  declaring  that  she  had  been 
brutally  treated  at  Moorfields.  It  is  interesting, 
as  a  commentary  on  the  gullibility  of  mankind,  to 
find  that  her  friends  wrote  to  the  managing  com- 
mittee of  Moorfields,  demanding  the  immediate 
dismissal  of  the  House  Surgeon  ! 

I  have  heard  of  persons  becoming  permanently 
blind  after  the  removal  of  a  tooth,  but  I  have  no 
evidence  of  a  reliable  nature  on  this  point. 

Case  VI. 

Phlyctenular  Conjunctivitis  and  Diseased  Teeth. 

For  the  following  details  I  am  indebted  to  Mr. 
Henry  Power.     A  youth  was  brought  to  him  with 
VOL.  XX.  2  a 
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phlyctenular  ophthalmia.  Without  examiniug  the 
mouth  Mr.  Power  predicated  that  defective  teeth 
existed.  This  was  found  to  be  the  case,  and  within 
ten  days  after  their  removal  the  eye  recovered. 

Case  Vn. 

Squint  and  Decayed  Teeth. 

Gwendoline  G.,  aged  five,  with  white  skin,  black 
hair,  and  sadly  carious  teeth.  Very  disfiguring 
inward  strabismus  of  left  eye.  So  little  serves  to 
disturb  the  functions  of  the  external  recti.  Late 
to  be  developed,  early  to  go — something  like  the 
peronei  in  the  leg — these  muscles  are  frequently 
deficient  and  flabby.  So  unlike  the  active  internal 
recti,  supplied  by  the  powerful  third  cranial  nerve 
or  motor  oculi,  and  the  sixth,  the  external  recti 
are  no  match  for  their  potent  antagonists,  and 
unlike  their  opponents  these  cannot  act  in  concert ; 
hence  the  frequency  of  strabismus  convergens ; 
hence  the  frequency  of  external  asthenopia ;  hence, 
too,  the  unreasonableness  of  internal  tenotomy. 
These  cases  were  formerly  viewed  as  spasm  of  the 
rectus  internus,  they  are  now  recognised  to  be  far 
more  commonly  a  paresis  of  the  external  recti,  due 
to  degenerate  muscle  or  to  feeble  innervation  from 
the  nerve  centre. 

I  diagnosed  reflex  paresis  of  left  abducens  due 
to  dental  caries,  via  Meckel's  ganglion,  and  directed 
the  teeth  to  be  thoroughly  overhauled.     I  have 
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just  heard,  two  years  after,  that  there  has  been  a 
progressive  improvement  in  the  axis  of  the  left  eye 
since  the  removal  and  stopping  of  the  erring  teeth. 

Mr.  Henry  Power  has  recorded  some  deeply 
interestincT  cases  of  ulcerated  cornea  occurrinor  as 
a  reflex  from  tooth  disease.  These  cases  may  be 
analogous,  as  to  their  pathology,  to  the  neurotic 
perforating  ulcers  of  the  extremities. 

Other  neuroses  which  should  specially  attract 
our  attention  to  the  state  of  the  teeth  are  epilepsy, 
trismus,  and  general  tetanus,  infantile  convulsions 
and  superior  monoplegia,  amaurosis  and  deafness. 

Disorders  of  the  upper  teeth  are  said  to  induce 
by  preference  pains  in  the  twigs  which  are  derived 
from  nerves  passing  through  the  supra-orbital  or 
the  infra-orbital  foramina.  Also  pains  in  the  orbit 
or  in  the  side  of  the  nose.  Pains  in  the  ear,  the 
auriculo-temporal,  or  in  the  gustatory  branches 
of  the  inferior  maxillary  suggest  the  lower  teeth. 
The  chorda  tympani  of  course  supplies  the  link 
between  the  gustatory  and  the  facial,  and  thus  in- 
troduces an  enormous  number  of  possible  reflexes. 
"Amongst  these  are  Meckel,  the  otic,  sympathetic 
on  the  middle  meningeal,  the  glosso-pharyngeal, 
the  vagus,  the  carotid  plexus,  the  great  auricular, 
and  the  upper  two  divisions  of  the  fifth. 


VOL.  XX.  2    A    2 


320    on  dental  reflexes  and  tllophic  changes. 

Case  YIH. 

Pseudo-cerebral  Disease  from  Wisdom  Teeth. 

Occasionally  we  meet  with  extremely  bizarre 
groups  of  symptoms  apparently  cerebral.  One  of 
the  most  startling  is  the  celebrated  St.  Leonards 
case.  A  gentleman,  aged  about  forty-six,  suffered 
from  severe  headache,  mental  lassitude,  and  some 
most  distressing  subjective  cerebral  symptoms. 
Flashes  of  light  seemed  to  dart  through  his  brain. 
He  was  compelled  to  throw  up  his  profession,  and 
life  became  a  burden.  To  the  keen  insight  of  Dr. 
Eobert  Cooper  this  gentleman  owes  his  recovery 
of  wonted  health.  The  upper  wisdoms  were  re- 
moved, and  with  them  disappeared  all  the  train 
of  distressing  symptoms. 

Case  IX. 

Urethral  Catarrh  as  a  Dental  Refiex. 

Urinary  Tract. 

It  scarcely  occurs  to  us  to  associate  the  urinary 

orcrans  with  the  teeth.     Yet  John  Hunter  narrates 

the   particulars  of  a   case  of  purulent  urethritis 

accompanying   the   appearance   of  a   new   tooth.' 

We   might  feel  inclined   even  in  the  face  of  so 

careful   an   observer   to   cry   ''post   hoc   sed   non 

propter ; "  but  Hunter  records  in  this  instance  that 

the  boy  had  an  attack  of  "  gonorrhcea,"  coinciding 

with  the  eruption  of  each  tooth.     We  have  already 
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observed  that  defective  teeth  will  induce  symptoms 
resembhng  the  results  of  gonorrhceal  absorption. 
We  know  how  prone  the  subjects  of  repeated  at- 
tacks of  urethral  catarrh  of  an  infectious  character 
are  to  myalgia  and  to  joint  rheumatism.  And  when 
we  see  osteo-arthritis  occurring  in  the  young, 
especially  if  it  be  associated  with  acne  of  the  chin, 
we  shall  usually  find  some  chronic  purulent  absorp- 
tion going  on.  We  shall  do  well  to  hunt  carefully 
for  the  site.  Often  there  is  a  neorlected  cfonorrhoea, 
or  dental  caries,  ulceration  of  the  rectum  or  an 
unsuspected  fistula.  Till  the  depot  of  infection  is 
discovered,  little  good  will  be  done  to  the  patient. 

This  brings  us  to  the  consideration  of  the  last 
set  of  morbid  changes  induced  by  dental  disease. 
The  two  following  cases  wiU  show  their  alliance. 
They  are  examples  of  passive  pysemia  complicated 
with  slow  septicaemia. 

3. — Septic. 

Case  X. 

Rhmmatic  Gout  and  Defective  Teeth. 
Henry  Y.  is  a  tail,  broad  and  well-built  Govern- 
ment official,  aged  fifty.  He  lives  in  a  well-drained 
house,  on  a  high  plateau  of  extremely  dry  gravel. 
He  came  to  me  with  an  old-standing  rheumatic 
gout  in  the  larger  joints.  Like  my  predecessors, 
I  failed  to  afford  him  any  marked  relief.  Feeling 
thoroughly  dissatisfied  with   myself,  I  went  over 
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his  physical  condition  again  very  carefully,  and 
noted  the  extremely  defective  condition  of  this 
gentleman's  teeth.  I  had  these  put  into  perfect 
order,  and  soon  the  osteo-arthritic  troubles  and 
the  associated  myalgia  fell  into  abeyance.  Four 
years  have  passed  away :  I  frequently  see  this 
man,  but  never,  I  am  glad  to  say,  professionally. 

Case  XI. 
Scorlmtic  Gingivitis  and  General  Myalgia. 

Mademoiselle  Clementine  S.,  aged  twenty-seven, 
resides  at  Lyons,  consulted  me  on  27th  of  March, 
1886,  looking  pale,  feeble,  and  emaciated.  Living 
in  a  large  house  where  I  knew  the  table  to  be 
liberal,  I  could  not  understand  the  cause  of  such 
extreme  innutrition,  till  the  odour  from  the  mouth 
induced  me  to  examine  the  teeth.  I  found  the 
gums  in  a  deplorable  state,  everywhere  inflamed, 
spongy,  with  long  crimson  granulations  suppurating 
freely,  and  the  teeth  themselves  defective. 

She  wore  a  very  well  constructed  plate,  but  the 
new  teeth  had  been  set  on  the  old  stumps.  I 
believe  it  is  an  axiom  in  good  dentistry  that  this 
should,  if  possible,  be  avoided.  On  inquiry  I 
found  this  patient  to  be  low  in  spirits,  irritable, 
and  often  very  hysterical ;  sleepy  before  meals, 
the  muscles  of  the  extremities  ache,  so  that  she 
with  difficulty  gets  to  sleep  ;  wakes  with  a  sudden 
start  during  the  night  (spinal  anaemia),  and  as  a 
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result  does  not  feel  refreshed  in  the  morning. 
Breaks  abruptly  into  perspiration,  grows  giddy  on 
stooping.  Her  head  feels  ''  muddled  "  and  obscure. 
Has  occasional  throbbing  in  the  forehead.  Hair 
comes  off  and  the  scalp  itches.  The  superficial 
cervical  glands  are  large  and  tender.  For  three 
years  has  observed  that  the  eyeballs  are  very 
prominent  (thyroid  not  enlarged).  There  is  a 
dragging  sensation  at  the  back  of  the  eyeballs ; 
the  pupils  are  sluggish,  they  measure  usually  half 
a  centimetre. 

She  cannot  read  more  than  ^Ye  minutes  without 
being  compelled  to  close  the  eyes  for  rest ;  lach- 
rymation  in  the  sunlight.  Post-nasal  catarrh, 
granular  pharynx.  Poor  appetite,  extreme  thirst ; 
always  nausea  and  "sinking;"  upward  flatus. 
For  the  past  six  months  has  had  a  pain  in  the  left 
side  of  the  abdomen  over  the  site  of  the  sicrmoid 
flexure.  For  a  year  has  had  anal  pruritus.  Some- 
times florid  blood  passes  per  anum.  Is  greatly 
troubled  with  vulvar  pruritus  during  the  night. 
Has  had  a  pain  at  left  apex  and  right  anterior 
pulmonary  base  all  the  winter.  Auscultation 
revealed  a  perfectly  healthy  lung.  Palpitation 
during  dorsal  decubitus  in  bed.     P.  90  at  10  a.m. 

Always  feels  either  too  hot  or  too  cold.  During 
all  the  cold  weather  had  a  persistent  pain  in  right 
renal  region — an  analysis  of  urine  revealed  a  quite 
healthy  state  of  the  urinary  tract ;  this  pain  proved 
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to  be  myalgia  of  right  quadratus.  Herpes  of  left 
index  finger.  Pain  in  right  hip.  Both  feet  ache 
and  swell.  This  patient  improved  under  medicinal 
treatment,  especially  when  having  fractional  doses 
of  corrosive  sublimate. 

After  each  meal,  I  had  the  gums  freely  painted 
with  iodised  phenol,  and  washed  well  with  hot 
solutions  of  calendula  5ii.  to  5j  • 

As  the  case  was  complicated  with  scurvy,  I 
ordered  plenty  of  oranges  and  soft  salad,  and  very 
marked  improvement  was  soon  visible. 

Flitwick  water*  in  10  drop  doses  appeared  to 
give  considerable  help,  but  it  was  not  till  the 
diseased  fangs  were  swept  away  in  July  that  this 
patient  really  recovered.  Since  she  has  had  her 
complete  double  set  of  teeth  this  lady  has  ailed 
nothing.  She  was  literally  poisoning  every  organ 
in  her  body  by  constantly  inhaling  putrescent 
particles  with  her  breath,  and  by  swallowing  saliva 
always  tainted  with  septic  and  with  purulent 
materials. 

My  last  example  shows  how  defective  dental 
supply  may  keep  agoing  a  rash  through  the  innu- 
trition of  the  trophic  nerve-centres  which  control 
the  skin. 

The  next  clinical  study  dovetails  in  well  with 
the  last  cases,  because  here  also  osteo-arthritis  set 

*  A  natii»l  ferruginous  spring  in  Bedfordshire,  rich  in  iron,  combined 
with  organic  acids  from  peat. 
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in  during  the  absence  of  teeth,  and  disappeared 
with  their  renewal. 

Case  XII. 

Psoriasis;  Rheumatic  Gout;  Entire  Absence  of 
Molar  Teeth. 

February  28th,  1887.  Alexander  E.  is  a  sturdy, 
fair-haired  Scot,  aged  thirty.  Has  not  felt  quite 
well  since  he  was  twenty,  but  has  been  much 
worse  since  coming  to  London,  fifteen  months  ago. 
No  diathetic  disease  in  his  family.  Vaccinated  in 
infancy,  re-vaccinated  at  fifteen.  Is  entirely  covered 
with  discrete  spots  of  psoriasis,  which  show  well  on 
his  white  woman's  skin.  No  coppery  tint  anywhere. 
These  spots  itch  very  much  when  the  acids  of  the 
skin  invade  them,  as  after  perspiration,  which  is 
very  free  on  exertion.  He  talks  in  his  sleep  and 
awakes  unrefreshed. 

Latterly  his  spirits  have  been  bad ;  he  has  been 
haunted  by  an  indefinite  sense  of  terror. 

Formerly  suffered  much  from  cranial  pains,  not 
so  much  of  late.  Scalp  is  very  scaly  and  itches. 
Ears  dry  and  furfuraceous. 

Skin  of  face  used  to  be  clear  and  ruddy ;  now 
it  is  pale  and  earthy.  Foul  and  green  yellow 
tongue  on  waking.  Dry  granular  throat ;  he  feels 
distended  after  meat  meals.  Sometimes  offensive 
flatus  escapes  from  the  rectum.  Gets  a  daily  stool, 
but  it  is  hard  and  lumpy.     Sometimes  is  troubled 
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with  pruritus  ani.  Micturition  too  frequent.  Palpi- 
tation after  excitement  and  after  exertion.  Subject 
to  stiff  feeling  in  loins,  and  to  rheumatic  pains  in 
the  shoulders.     Knees  susceptible  to  cold. 

I  began  his  treatment  with  calcium  sulphide  for 
one  month,  with  the  idea  of  neutralising  some  of 
the  deleterious  medication  to  which  he  had  been 
unhappily  exposed. 

He  afterwards  improved  much  under  ordinary 
sulphur.     He  was  cured  by  new  molar  teeth. 

We  may  look  upon  this  as  a  suggestive  case. 
He  had  been  treated  with  copious  arsenic  and 
steel  and  many  other  powerful  remedies,  with  the 
result  of  losing  his  teeth  and  his  health,  and 
retaining  the  rash  for  which  these  drugs  had  been 
administered. 

And  now  may  I  be  forgiven  if  a  word  is  said 
about  the  care  of  the  teeth  ?  They  may  be  cleaned 
in  the  morning,  they  'must  be  cleaned  at  night.  A 
moderately  soft  brush,  some  good  germicide  tooth- 
powder,  but  above  all  warm  water.  If  the  teeth 
be  properly  cleansed  it  would  seem  impossible  for 
tartar  to  accumulate.*  Its  undisturbed  accumu- 
lation is  of  course  a  sure  wav  of  losinc^  the  lower 
incisors.  Especial  attention  should  always  be 
given  to  the  posterior  aspects  of  the  lower  front 
teeth.     It  is  well  to  warn  the  patient  not  so  much 

*  But  every  quarter-day  a  risit  should  be  paid  to  the  dentist  to  see  if 
the  teeth  need  scaHng,  or  if  any  unsuspected  decay  needs  attention. 
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to  cleanse  the  teeth  as  to  patiently  and  conscien- 
tiously clean  each  tooth.  He  should  be  urged  to 
respect  his  teeth,  and  to  view  each  one  of  them  as 
a  gem  of  priceless  value. 

Finally,  gentlemen,  let  me  say  that,  in  spite  of 
all  that  has  passed,  I  cannot  deny  that  not  only  do  a 
great  number  of  individuals  at  both  of  the  extremes 
of  life  enjoy  perfect  health  with  no  teeth  at  all,  but 
adults  who  live  all  day  long  in  the  open  air  will 
both  digest  food  and  be  robust  without  one  sound 
tooth  in  the  head. 


Dr.  Cunningham  tlien  read  his  paper  upon  a  "  Statistical 
Inquiry  as  to  the  Results  of  the  Immediate  Treatment  of 
Pulpless  and  Abscessed  Teeth,"*  and  afc  its  completion  the 
Chairman  gave  the  thanks  of  the  Society  to  the  readers  of 
the  papers  as  well  as  to  the  other  contributors  of  communica- 
tions. The  Chairman  then  announced  that  the  next  Meeting 
would  take  place  on  June  4th,  when  papers  would  be  read 
"On  Some  Cases  of  Epulis,"  by  P.  F.  Burghard,  M.B., 
M.R.C.S. ;  "  On  Some  Observations  on  Metal  Cap  Crowns," 
by  W.  Mitchell,  D.D.S. 

A  Casual  Communication  would  also  be  made  by  Mr. 
Willoughby  Weiss,  L.D.S. 

The  Meeting  then  adjourned. 

*  Dr.  Cunningham's  paper  will  be  published  in  the  June  number,  to 
avoid  delay  in  the  present  issue. 
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MR.  DANIEL  CORBETT,  M.R.C.S.,  L.D.S., 
President,  in  the  Chair. 


The  Minutes  of  the  last  meeting  Avere  read  and  confirmed. 

Dr.  St.  George  Elliott  was  called  upon  for  his  communi- 
cation. He  stated  that  capsicum  plasters  were  among  the 
most  efficacious  remedies  for  the  treatment  of  periodontal 
troubles.  Many  years  ago  they  had  been  introduced  to  the 
profession,  and  they  had  been  extensively  used  ever  since. 
Dr.  Darby,  of  New  York,  had  introduced  a  capsicum  plaster 
which  Dr.  Elliott  had  used  with  considerable  satisfaction. 
On  one  occasion  being  out  of  these  plasters  he  had  attempted 
to  make  some  for  himself,  and  with  satisfactory  results.  He 
had  employed  chamois  leather  and  wash  leather,  soaking 
them  in  tincture  of  capsicum,  adding  10  per  cent,  tincture  of 
cantharides.  After  drying,  the  plasters  were  punched  out  of 
the  leather.  The  effect  of  the  capsicum  plasters  was  better 
than  the  ordinary  applications  of  aconite  and  iodine.  The 
home-made  plasters  were  cheaper  and  quite  as  efficacious  as 
those  bought  in  the  market. 

The  President  then  called  upon  Mr.  Van  Praagh  for  his 
paper  on  "  Defective  Articulation  the  result  of  Cleft  Palate." 
VOL.    XX.  2    B 
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Defective  Articulation  the  result  of  Cleft  Palate. 

By  William  Van  Praagh. 

I  NEED  not  explain  to  you,  gentlemen,  tlie  appear- 
ance of  the  palate,  and  otlier  parts  of  the  mouth- 
cavity,  in  the  case  of  persons  suffering  from  cleft 
palate  and  hare-lip.  The  upper  lip  may  be  fis- 
sured through  imperfect  development,  and  there 
may  also  be  a  more  or  less  decided  fissure  of  the 
palate.  In  slight  cases  the  uvula  simply  is  fissured; 
in  extreme  cases  the  cleft  extends  throusfh  both 
the  soft  and  hard  palates,  as  far  forward  as  the 
lip,  and  is  often  combined  with  hare -lip.  What- 
ever surgical  skill  is  brought  to  bear  upon  the 
healing  of  the  fissure,  or  whatever  comfort  is  given 
to  the  sufferer  by  your  mechanical  aid  in  the  way 
of  artificial  palates,  false  teeth,  &c.,  one  great 
congenital  fault  remains,  viz.,  a  painfully  defective 
articulation,  which,  in  some  cases,  produces  quite 
unintelligible  speech,  and  makes  the  sufferer  prac- 
tically dumb. 

All  I  wish  to  call  vour  attention  to  is  this :  that 
with  scientific  and  judicious  treatment,  sufferers 
from  cleft,  and  hare-lip  of  all  degrees  of  severity, 
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can  be  taught  to  speak  in  a  perfectly  intelligible 
manner.  From  my  own  practical  experience, 
extending  now  over  more  than  twenty  years,  I 
may  confidently  assert  that  the  worst  speakers  can 
be  made  able  to  communicate  comfortably  with 
strangers ;  men,  women,  and  children,  whose  ar- 
ticulation was  so  bad  that  I  myself  could  not 
understand  them  at  our  first  interview,  have  spoken 
quite  intelligibly  after  some  months'  treatment. 

You  must  have  noticed,  in  your  professional 
experience,  that  defective  articulation,  consequent 
on  cleft,  varies  to  an  immense  degree,  which 
degree  depends  upon  the  greater  or  lesser  severity 
of  the  faulty  organs.  The  question  is,  what 
means  to  employ,  to  produce  clear,  intelligible 
enunciation  ^  The  great  trouble  we  have  to  con- 
tend with,  is  defective  breathing.  The  air,  instead 
of  being  forcibly  expelled  from  the  mouth-cavity, 
travels  about  and  finds  an  outlet  through  the  nose- 
cavity.  We  find  that,  in  some  cases,  the  patient 
cannot  whistle,  or  even  puff  out  his  cheeks ;  in  fact, 
the  lower  jaw  seems  to  be  paralyzed.  In  the  first 
instance,  I  advise  the  adoption  of  a  gymnastic 
practice ;  making  the  patient  move  his  under  jaw 
and  toncrue  ad  lib.,  and  exercisimr  him  in  ab- 
dominal  breathins^.  Besides  the  benefit  to  the 
articulation,  these  exercises  for  putting  tongue, 
jaws,  and  lips  in  proper  position,  very  often  improve 
the  facial  appearance  of  the  cleft  palate  sufferer. 
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The  use  of  a  looking-glass  is  of  great  assistance 
to  the  patient  in  self-practice.  The  tongue  should 
be  kept  flat  by  means  of  an  ordinary  spatula,  and 
the  patient  taught  to  respire  properly  through  a 
widely  opened  mouth.  Where  the  upper  teeth 
fail,  the  upper  jaw  must  do  duty  for  the  teeth,  as 
for  example  in  the  production  of  the  ''t  "  and  '*  s." 

This  short  communication  does  not  enable  me 
to  explain  in  detail  the  imperfections  in  the  pro- 
nunciation of  each  letter  which  may  be  faulty,  or 
entirely  missing  in  the  articulation ;  nor  can  I 
give  you  an  exhaustive  analysis  of  the  treatment 
and  cure  of  every  error  in  the  articulation  of  the 
cleft  patient ;  suffice  it  to  say  that,  amongst  the 
defective  consonants,  t,  d,  k,  g,  s,  z,  and  1,  are  the 
most  prominent.  Besides  the  defective  production 
of  single  letters,  the  speech  of  the  cleft  palate 
sufferer  is,  as  a  whole,  replete  with  other  defi- 
ciencies. As  a  rule,  he  runs  his  words  one  into 
the  other,  speaks  very  fast,  and  occasionally  is  not 
himself  aware  of  his  imperfections,  which  makes 
the  treatment  a  little  more  difficult.  Besides 
which,  the  near  relatives  and  intimate  friends 
of  the  patient  become  so  accustomed  to  his  faulty 
articulation,  that  they  cease  to  look  upon  it  as 
such,  and  often  seem  baffled  and  annoyed  when 
strangers  confess  that  they  cannot  understand 
their  friend's  speech. 

We  have  to  do  away  with  the  nasal  twang  of 
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tlie  speaker,  and,  as  a  rule,  we  do  this  by  means 
of  gymnastics  of  the  respiratory  organs.  If,  in 
some  cases,  we  do  not  quite  succeed  in  entirely 
subduing  that  nasal  tone,  we  are  always  able  to 
reduce  it  to  a  minimum — say  to  the  tone  so 
popular  with  our  transatlantic  brethren. 

Skill,  patience,  and  enthusiasm  on  the  part  of 
the  teacher,  and  perseverance  on  the  part  of  the 
patient,  will  work  wonders. 

To  sum  up.  We  advise  gymnastics  of  the  jaw, 
tongue,  lips — in  fact,  of  all  the  movable  parts 
of  the  head  ;  practice  before  a  glass  to  improve 
facial  expression ;  exercises  for  teaching  the 
patient  to  breathe  properly ;  exercises  for  pro- 
nouncing vowel  sounds,  consonants,  compound 
consonants,  and  all  sound  combinations  distinctly, 
and  when  more  perfect,  connectedly  in  sentences  ; 
and  lastly,  we  make  the  patient  speak  and  read 
according  to  the  recognised  laws  of  elocution,  and 
by  so  doing,  he  obtains  proper  modulation  of  the 
voice,  and  fluency  of  speech. 

To  conclude.  As  I  said  at  the  commencement, 
you,  in  your  profession  as  dental  surgeons,  can 
bring  mechanical  aid  to  bear  upon  cases  of  cleft, 
you  can  give  the  greatest  comfort  and  relief  to 
your  patients,  but  whatever  your  art  may  accom- 
plish, the  defective  articulation  remains ;  and  in 
talking  over  my  mode  of  treatment  with  my  friend 
Mr.  Willoughby  Weiss,  your  esteemed  Secretary, 
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it  was  lie  who  suggested  to  me  the  advisability  of 
bringing  this  matter  under  your  notice ;  and,  on 
behalf  of  speech  sufferers  resulting  from  cleft,  I 
m.ust,  in  the  first  instance,  thank  him  for  his  kind 
suggestion ;  and  secondly,  thank  your  Society 
for  allowing  me  to  lay  these  few  observations 
before  you. 
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The  Peesident  said  he  felt  perfectly  satisfied  that  whatever 
Mr.  Van  Praagh  promised  he  was  able  to  carry  out  in  his 
treatment  of  cleft  palate,  but  he  should  like  to  know  if  he 
had  succeeded  in  producing  complete  nasal  resonance  without 
other  assistance  than  that  of  his  gymnastic  exercises  of  the 
lower  jaw  muscles.  He  (the  President)  had  never  heard  that 
this  had  been  attempted  by  any  dentist,  and  he  should  consider 
it  lay  entirely  within  the  province  of  the  teacher  of  elocution  ; 
nor  would  any  member  of  that  Society,  he  opined,  be  likely 
to  adopt  other  principles  in  their  treatment  of  cases  of  cleft 
palate  than  those  already  well  known  to  the  profession. 

Mr.  He]S'RI  Weiss  said  that  perhaps  he  might  be  allowed 
to  make  a  few  remarks.  Mr.  Van  Praagh  in  bringing  his 
communication  before  the  Society  had  intended  to  impress 
upon  its  members  the  importance  to  the  patient  of  lessons  in 
articulation,  as  supplementary  to  and  a  necessity  in  connec- 
tion with  the  use  of  an  obturator.  He  wished  to  point  out 
the  desirability  of  endeavouring  to  obtain  for  patients  as 
much  information  as  to  whether  mechanical  contrivances 
made  by  the  dentist  really  improved  the  character  of  the 
speech  or  otherwise.  He  contended  that  the  difficulties  in 
articulation  were  mainly  due  to  want  of  education  in  the 
production  of  sound ;  in  his  (Mr.  Weiss's)  experience  he  had 
found  patients  who  wore  obturators  sometimes  spoke  well, 
whilst  others  spoke  very  badly.  He  had  been  consulted 
with  a  view  to  his  being  able  to  improve  their  articulation 
by  an  improved  mechanism.  He  had  generally  inquired 
whether  the  patient  had  made  any  attempt  to  improve  his 
articulation  by  practising  the  production  of  sound.  It  was 
his  object  in  speaking  to  point  out  that  though  the  skill  of  a 
dentist  might  produce  a  perfectly  satisfactory  obturator,  his 
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patient  might  still  be  unable  to  articulate  with  distinctness. 
He  believed  Mr.  Van  Praagh's  view  was  that  dentists  should 
see  that  their  patients  were  put  in  the  w^ay  of  being  taught 
to  speak  either  by  a  professional  elocutionist  or  some  one 
who  had  made  the  subject  his  special  study. 

The  President  said  that  he  coald  readily  understand  the 
value  of  the  treatment  suggested  by  Mr.  Van  Praagh  after 
an  obturator  had  been  placed  m  the  mouth.  As  to  the 
education  of  the  wearer  he  did  not  consider  that  more  was 
needed  than  nature  would  suggest;  the  mechanician  having 
accomplished  a  properly  fitting  obturator  had,  he  believed, 
done  all  that  in  his  power  lay. 

Mr,  Henri  Weiss,  while  deprecating  any  argument  with 
the  Chair,  said  he  would  be  glad  to  illustrate  his  point  by 
reference  to  a  case.  A  young  lady  patient  wearing  an  obtu- 
rator had  consulted  Mr.  Weiss  as  to  improving  her  articulation, 
which  was  not  satisfactory.  Examination  of  the  obturator 
showed  it  was  well  made  and  fitted  nicely ;  she,  however, 
had  not  been  taught  to  speak  after  its  insertion.  Mr.  Weiss 
instructed  her  as  to  the  management  of  her  voice,  and  she 
learned  to  speak  clearly. 

Mr.  Walter  H,  Coffin  said  before  Mr.  Van  Praagh  replied 
he  should  like  to  say  that  he  had  often  heard  practitioners 
express  surprise  that  persons  for  whom  they  had  fitted  care- 
fully made  obturators,  had  spoken  not  only  not  better  but 
absolutely  worse  than  before.  He  thought  it  had  not  been 
sujBBciently  emphasized  that  not  only  does  the  normal  ap- 
paratus in  different  people  produce  sounds  in  different  w^ays, 
but  more  than  that,  people  deficient  in  the  power  or  capacity 
to  produce  certain  parts  of  speech  will  make  very  grotesque 
grimaces  in  their  attempts  to  do  so.  The  first  result  of  wear- 
ing the  obturator  is  to  interfere  with  their  previous  methods 
of  forming  sounds,  and  it  is  perfectly  obvious  that  after  the 
insertion  of  the  obturator  their  attempts  are  frequently  much 
worse  than  before.  The  point  for  dentists  was  that  their 
responsibility  did  not  end  after  having  completed  a  perfect 


DISCUSSION.  337 

mechanism  and  placed  it  in  the  mouth,  and  that  the  results 
should  not  be  judged  by  the  mechanism  only.  Mr. 
Melville  Bell,  a  great  authority  on  the  question,  found 
that  those  who  had  attained  or  passed  middle  life  were 
not  the  most  successfal  in  overcoming  the  difficulties  of 
articulation,  and  Mr.  Coffin's  own  experience  showed  that 
they  had  not  done  so,  but  he  apparently  even  made  matters 
worse. 

The  President  felt  that  such  a  result  must  have  been  the 
fault  of  the  constructor  of  the  obturator. 

Me.  Hern  asked  Mr.  Van  Praagh  if  he  had  applied  his 
system  in  cases  of  staphyloraphy. 

Dr.  Mitchell  thought  he  could  endorse  Mr.  Coffin's 
statement.  In  tlie  case  of  staphyloraphy  he  thought  the 
operation  only  did  what  a  well-fitting  obturator  would 
achiev^e. 

Dr.  Elliott  considered  that  the  fact  that  there  were  two 
distinctly  different  fundamental  conditions  of  cleft  palate 
had  not  been  sufficiently  kept  in  view :  they  were  the 
congenital  and  the  accidental.  In  the  latter  case  the 
difficulty  in  articulating  sound  would  not  be  experienced 
to  anything  like  the  extent  that  it  would  be  if  the  cleft 
palate  were  congenital.  In  the  case  of  congenital  cleft 
palate,  the  patient  has  never  known  how  to  talk,  and 
with  the  obturator  he  would  probably  speak  worse  than 
before.  Dr.  Kingsley,  of  New  York,  invariably  employed 
an  elocutionist  to  teach  his  patients  how  to  talk,  but  it 
would  be  impossible  to  teach  a  person  how  to  talk  unless  he 
has  an  apparatus  to  talk  with.  It  was  curious  to  observe  how 
the  cerebellum  and  other  parts  of  the  body  had  been  affected 
by  the  extraction  of  one  or  two  front  teeth,  and  speech  had 
been  impaired,  but  in  two  or  three  days  the  affection  passed 
away. 

Mr.  Van  Praagh,  in  reply,  said  he  was  afraid  his  paper 
had  conveyed    a   wrong   impression.     He   did  not  wish  to 
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interfere  with  the  province  of  the  dentist  or  the  surgeon. 
His  aim  was  to  make  the  patient  speak  well,  and  his  work 
commenced  where  surgeon's  or  dentist's  ended.  In  reference 
to  the  surgical  operation  he  believed  that  the  success  of  his 
method  depended  very  much  upon  the  age  of  the  person 
operated  upon ;  the  most  successful  cases  were  those  of 
children^  although  in  his  experience,  which  had  been  large, 
lie  had  seen  numerous  successful  cases  amongst  adults. 

Mr.  Burghard  was  then  called  upon  to  read  his  paper  on 
"  Some  Cases  of  Epulis." 
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Chi  some  Cases  of  Epulis. 
By   F.   F.   Burghaed,  M.B.,   M.S., 

Surgical  Registrar  to  Guys  Hospital. 

Thkee  cases  of  a  somewhat  uncommon  form  of 
epulis  having  lately  come  under  my  notice,  I 
thous^ht  that  it  mio-ht  be  of  interest  to  members 
of  this  Society  to  put  them  on  record  here. 

The  first  case  is  that  of  a  woman,  set.  thirty-three, 
whom  I  was  asked  to  see  by  my  friend,  Dr.  Wilkins, 
of  Brixton,  in  1885.  She  had  had  a  small  lump 
forming  on  the  outer  surface  of  the  lower  jaw 
opposite  the  left  canine  tooth  for  more  than  three 
years.  When  it  first  appeared  it  was  very  soft, 
and,  as  she  expressed  it,  she  ''could  almost  squeeze 
it  away  with  her  tongue."  Within  three  months 
after  its  first  appearance,  when  it  was  as  large  as  a 
small  pea,  it  began  to  be  very  liable  to  bleed,  and 
she  would  sometimes  have  quite  smart  attacks  of 
hiemorrhacre  from  it.  This  occurred  on  anv 
trifling  injury,  such  as  biting  upon  hard  crusts  and 
the  like.  From  that  time  up  to  when  I  saw  her  the 
swelling  had  continued  to  get  very  slightly  larger, 
and  still  bled  freely  at  times.  It  was  for  a  rather 
smarter  attack  of  h^morrhaire  than  usual  that  she 
sought  advice. 
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On  examination  there  was  an  ovoid  tumour  the 
size  of  a  horse-bean  situated  below  the  left  lateral 
incisor,    canine,    and   first   bicuspid  teeth  of  the 
lower  jaw   on  the    outer    aspect.      It   was    of   a 
dark   purplish    colour,  as    though    it    were    ver}^ 
vascular,   and   I    was    told    by    the   patient    that 
her  former  medical  man  had  at  one  time  detected 
pulsation   in   it.     To   the   touch   it  was  soft  and 
a  little  compressible,  but  without  any  fluctuation. 
I  could  find  no    pulsation    in  it,   and  there    was 
no   obvious    abnormal    vascularity   or    increased 
arterial  supply   to    the    surrounding   parts.     The 
surface  of  tlie    tumour  was  but  little  ulcerated, 
except  at  one  spot  where  there  was  a  small  mass 
of  very  congested  granulations,  which  bled  freely 
on  touching.     The  rest  of  the  surface  was  rough 
and  warty.     Careful  examination  showed  that  the 
tumour   was    planted   upon    the   gum    about    its 
centre ;  it  was  nearly  ^  inch  below  the  margin  of 
the  gum,  so  had  no  apparent  connection  with  the 
teeth,  which  were  quite  sound.   It  was  pedunculated. 
There  were  no  carious  teeth  and  no   history  of 
toothache.      The  diagnosis  of  vascular  epulis  was 
made  and  excision  of  the  growth  advised.     This 
was  refused,  and  so  it  was  determined  to  destroy 
the  tumour  by  the  cautery.     Fuming  nitric  acid 
was     applied    freely    over    the    tumour,    and    a 
large  slough  separated  after  a  time,  comprising 
nearly  all  the    tumour.     The    remaining  portion, 
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however,  proved  so  very  vascular  that  it  gave 
rise,  if  possible,  to  more  severe  haemorrhage  than 
before,  and  could  not  be  destroyed  by  such  caustics 
as  nitrate  of  silver  ;  consequently  a  month  later  the 
Paquelin  cautery  was  used  freely,  and  the  growth  re- 
moved right  down  to  the  periosteum.  This  had  the 
desired  result.  The  tumour  has  not  recurred  up 
to  the  present  time.  The  operation  was  followed 
by  limited  superficial  necrosis. 

In  this  case  there  was  of  course  no  opportunity 
of  making  any  microscopic  examination  of  the 
growth.     In  the  second  this  was  able  to  be  done. 

A  woman,  aet.  twenty-nine,  presented  herself  at 
out-patients'  at  Guy's  in  September,  1887,  with  a 
small  warty-looking  tumour  just  below  the  left  first 
bicuspid  on  the  outer  surface  of  the  lower  jaw. 
This  she  had  had  for  eighteen  months,  and  her  chief 
trouble  was  that  it  was,  as  she  expressed  it,  always 
bleeding.  It  had  grown  very  little  and  very  slowly. 
The  tumour  was  the  size  of  a  large  pea,  and  was 
situated  on  the  mucous  membrane  of  the  gum  just 
above  the  spot  where  the  mucous  membrane  of  the 
lip  is  reflected  on  to  it.  In  circumference  it  was 
about  J  inch,  but  it  stood  out  a  good  deal  more  from 
the  surface  of  the  gum.  It  was  dark  bluish  in 
colour,  soft  and  compressible,  and  its  free  margin 
was  covered  with  well-marked  long  fine  papillae, 
which  bled  freely  on  manipulation.  Under  cocaine 
it  was  removed  without  any  great  bleeding  by  an 
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elliptical  incision  carried  round  its  base  and  down 
to  the  periosteum.  There  was  no  connection  with 
the  tooth,  which  was  perfectly  healthy,  and  the 
growth  did  not  appear  to  spring  from  the  perios- 
teum. After  removal,  the  tumour  became  very 
flaccid,  and  on  section  yielded  a  good  deal  of 
blood,  and  showed  traces  of  spongy  structure. 
Microscopically  there  was  a  good  deal  of  hyper- 
trophy of  the  papillae  of  the  mucous  membrane, 
beneath  which  was  a  groundwork  of  fine  fibrous 
tissue,  supporting  large  vascular  channels  with 
very  thin  walls.  This  nsevoid  condition  did  not 
occur  everywhere  in  the  section.  In  parts  there 
was  well-marked  fibrous  growth,  with  only  one  or 
two  somewhat  large  vascular  spaces,  in  others 
little  else  but  dilated  blood-vessels  was  to  be  seen. 
The  growth  was  quite  clearly  circumscribed. 
There  has  been  no  recurrence. 

The  last  case  occurred  in  a  medical  student, 
aged  twenty-three,  and  presented  much  the  features 
of  an  ordinary  fibrous  epulis,  except  that  it  was 
rather  softer,  and  was  of  a  more  bluish  colour.  It 
was  situated  in  the  right  upper  jaw  opposite  the 
canine  tooth.  It  had  been  growing  two  months  and 
was  as  large  as  a  small  bean.  There  was  no  ap- 
parent connection  between  the  growth  and  either 
the  tooth  or  the  periodontal  membrane. 

It  was  removed  by  the  knife  with  very  profuse 
bleeding,   which   was    stopped   by  firm  pressure, 


ON    SOME    CASES    OF    EPULIS.  343 

a  sponge  dipped  in  matico  being  used  for  the 
purpose.  Tliis  occurred  in  January,  1888,  and 
there  are  no  signs  of  recurrence  up  to  the  present. 
The  microscope  showed  that  the  growth  was  of 
a  soft  fibrous  character,  with  many  much  dilated 
blood-vessels,  all  of  which  had  thin  walls. 

These  three  cases  are  somewhat  allied  to  those 
described  by  Mr.  Salter  under  the  name  of  Vas- 
cular Tumours  of  the  Jaws.  They  certainly  are 
vascular  tumours  of  the  jaws,  but  they  do  not 
agree  in  all  particulars  with  those  he  describes 
under  that  name.  In  the  cases  he  mentions  there 
are  two  main  points  of  difference  as  compared  with 
those  related  above.  In  the  first  place,  in  Mr. 
Salter's  cases  the  growth  apparently  sprang  from,  or 
was  connected  in  some  way  with,  the  periodontal 
membrane  or  the  tooth  pulp  itself,  so  that  in  one 
case  mere  extraction  of  the  tooth  carried  with  it  the 
tumour,  which  immediately  shrivelled  up.  In  the 
cases  I  have  related  no  connection  at  all  could  be 
traced  between  the  tooth  and  the  growth;  the 
latter  being  situated  on  the  gum  well  below  the 
free  margin  of  the  tooth  socket,  and,  in  the  last 
case,  even  as  low  as  the  line  of  junction  between 
the  mucous  membrane  of  the  gum  and  that  of  the 
lip.  Secondly,  in  Mr.  Salter's  cases  the  bone 
seemed  also  in  some  way  involved  in  the  growth. 
He  speaks  of  removing  a  portion  of  bone  forming 
the  base  of  the  tumour,  and  finding  it  very  vascular. 
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In  none  of  these  three  cases  did  the  bone  appear 
to  be  affected;  indeed  in  the  two  last  it  seems  pretty 
certain  that  even  the  periosteum  was  uninvolved. 
Moreover,  his  cases  were  associated  with  tooth 
irritation,  while  these  certainly  were  not. 

I  have  examined  the  case-books  at  Guy's  Hos- 
pital for  the  records  of  the  cases  of  epulis  treated 
there  within  the  last  ten  years,  and  I  have  been 
able  to  collect  in  all  25  cases.  Of  these,  20  (or 
80  per  cent.)  occurred  in  females,  chiefly  over 
the  age  of  thirty ;  10  (or  40  per  cent.)  occurred 
in  the  upper  jaw,  and  15  (60  per  cent.)  in  the 
lower;  13  (or  52  per  cent.)  were  simple  fibrous 
epulis,  while  10  (or  40  per  cent.)  are  put  down  as 
sarcomatous.  The  remaining  2  (or  8  per  cent.) 
were  of  the  nasvoid  variety. 

Both  these  were  of  the  kind  described  by  Mr. 
Salter.  They  were  apparently  connected  with  the 
tooth,  and  removal  of  the  latter  gave  rise  to  furious 
haemorrhage .  Mr.  Salter  makes  the  remark  that 
they  usually  occur  in  elderly  people.  In  these 
instances,  however,  one  patient  was  a  girl  of  nine, 
and  the  other  a  young  woman  of  twenty-two. 

In  the  last-mentioned  case  (which  was  under  the 
care  of  Mr.  Symonds)  the  tumour  pulsated  dis- 
tinctly and  synchronously  with  the  heart.  There 
was  a  neevoid  condition  of  the  cheek,  and  ligature 
of  the  facial  artery  failed  to  stop  the  bleeding. 
Finally,  a  V"^^^^P^^  piece  of  the  jaw  had  to  be 
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excised,   tlie  bone  being  very  vascular,  and   the 
actual  cautery  used  to  control  tlie  bleeding. 

In  the  second  case  (under  the  care  of  Mr.  Howse) 
the  first  molar  was  in  close  connection  with  the 
growth,  which  had  followed  two  weeks  after  an 
alveolar  abscess  and  only  appeared  as  a  mass  of 
very  vascular  granulations.  Furious  bleeding 
followed  extraction,  and  an  attempt  was  then  made 
to  remove  the  growth  with  a  scalpel,  but  the 
attempt  had  to  be  abandoned  on  account  of  the 
free  bleeding,  which  nothing  but  the  actual  cautery 
would  stop. 

In  these  cases  there  has  been  no  recurrence. 

I  have  brought  these  cases  forward  for  one  or 
two  reasons.  Firstly,  they  are  not  at  all  well  de- 
scribed in  our  text-books ;  secondly,  they  appear 
to  be  quite  independent  of  any  tooth  irritation,  and 
indeed  are  not  in  any  near  contact  with  the  teeth ; 
and,  lastly,  because  I  am  not  sure  of  their  exact 
nature.  They  appear  to  be  perfectly  simple  in 
character,  and  do  not  tend  to  recur.  My  view  of 
them  is  that  they  are  closely  allied  to  the  nsevoid 
or  vascular  papillomata  found  upon  the  lip,*  and 
that  simple  removal  of  them  is  sufficient  for  a 
permanent  cure.     The  best  means  of  getting  rid 

*  Certainly  they  are  not  noevi  of  tlie  gxims  pure  and  simple.  Tbey  do 
not  appear  to  be  congenital ;  on  the  contrary  they  are  of  «omewhat  rapid 
growth.  The  microscope  shows  them  to  differ  from  ordinary  nsevi  in 
containing  large  quantities  of  fibrous  tissue  of  a  soft  and  vascular  kind. 
On  the  other  hand,  they  are  widely  different  from  the  firm  fibrous  epulis. 
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of  them  is  to  cut  pretty  free  of  the  tumour  down 
to  the  periosteum,  and  then  the  bleeding  is  com- 
paratively slight,  and  is  easily  controlled  by  sponge 
pressure  or  by  ice.  If,  however,  the  growth  is 
large,  and  it  is  cut  into  in  the  attempt  to  remove 
it,  the  bleeding,  as  from  all  njevoid  growths,  is 
most  profuse,  and  the  actual  cautery  is  often 
required  to  check  it.  If  an  attempt  be  made  at 
removal  by  the  cautery,  it  should  be  as  radical  as 
possible,  as,  unless  the  tumour  is  entirely  destroyed, 
it  tends  to  recur  as  a  mass  of  congested  granula- 
tions, bleeding  freely,  and  often  requiring  repeated 
applications  of  the  cautery  before  they  can  be 
completely  got  rid  of.  I  think  that  in  these  cases 
the  removal  of  a  tooth  is  quite  unnecessary.  I 
did  not  resort  to  this  in  my  cases,  and  there  has 
been  no  recurrence  in  any  of  them. 

I  had  intended,  had  time  allowed,  to  have  read 
the  notes  of  a  fourth  case  of  epulis  of  a  somewhat 
uncommon  nature.  It  is  an  example  of  an  epulis, 
almost  certainly  fibrous  at  first,  becoming  epithelio- 
matous. 

John  E.,8et.  fifty-six,  an  agricultural  labourer,  first 
came  under  my  notice  at  Yentnor  in  July,  1884. 
He  had  then  a  typical  fibrous  epulis  situated  on  the 
outer  surface  of  the  lower  jaw  opposite  the  right 
canine  tooth.  This  tooth  had  been  broken  short 
by  a  blow  in  the  mouth,  and  had  always  ached 
since.     He  was  a  great  smoker  of  short  cutty  clay 
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pipes,  and  lie  said  tlie  tumour  got  in  tlie  way  of 
his  pipe  and  was  being  continually  made  sore  by  it. 
The  surface  of  the  epulis  was  lowly  papillomatous, 
and  bled  readily.  The  growth  was  distinctly 
pedunculated,  and  there  were  no  glands  enlarged. 
In  January,  1887,  he  applied  at  Guy's  for  admis- 
sion, and  he  was  then  found  to  be  sufFerinor  from 
an  advanced  stage  of  epithelioma  of  the  lower  jaw. 
The  ulcer  was  in  the  site  of  the  former  epulis,  and 
as  large  as  a  florin,  with  perfectly  typical  edges. 
The  submaxillary  and  cervical  glands  were  so 
extensively  affected  that  operation  was  refused. 
He  gave  the  history  that  two  months  after  I  had 
seen  him,  the  growth  got  very  sore  and  bled  more 
than  usual ;  it  then  got  quite  fixed,  and  finally  the 
large  ulcer  developed. 

I  believe  it  is  not  uncommon  for  fibrous  epulis 
to  take  on  a  sarcomatous  action,  especially  after 
removal ;  but  I  believe  it  to  be  an  uncommon  fact 
for  one  to  become  epitheliomatous.  I  have  been 
able  to  find  no  similar  case  in  the  Guy's  records. 
Possibly  some  of  the  epitheliomata  of  the  jaws 
may  have  originated  in  this  manner,  but  I  am 
unaware  of  one  having  been  traced  with  the  same 
distinctness. 
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Mr.  Henri  Weiss  said  it  might  be  of  some  small  interest 
to  the  author  of  the  paper  to  hear  about  a  similar  case  to 
those  he  had  mentioned.  The  vascular  growth  existed  be- 
tween the  first  upper  molar  on  the  right  side  and  had  grown 
without  apparent  cause.  It  became  uncommonly  vascular  and 
painful;  it  was  about  the  size  of  an  ordinary  raspberry.  Mr. 
Weiss  decided  to  remove  it,  and  did  so,  but  it  recurred. 
There  was  also  severe  haemorrhage.  The  growth  was  removed 
by  the  aid  of  caustic  potash.  The  epulis  had  not  recurred 
since ;  this  was  about  four  or  five  years  ago.  The  only  ex- 
citing cause  that  could  be  assigned  for  the  tumour  was  the 
presence  of  tartar  in  the  mouth.  This  was  removed,  and  the 
patient  had  since  been  careful  to  keep  the  mouth  and  teeth 
clean.  To  what  extent  the  non-recurrence  of  the  disease  was 
due  to  more  cleanly  habits  Mr.  Weiss  was  unable  to  say. 

Mr.  West  had  met  with  a  similar  case  a  few  weeks  ago. 
It  was  found  necessary  to  remove  the  right  central  and 
lateral  incisor  in  the  lower  jaw.  The  tumour  was  then  re- 
moved and  heated  with  nitrate  of  silver,  but  it  recurred,  and 
after  some  few  weeks  it  was  found  to  be  involving  the  right 
canine,  when  it  was  decided  to  remove  it.  A  friend,  Dr. 
Colyer,  operated  upon  the  case  by  excising  in  the  region  of 
the  symphysis,  and  on  putting  his  finger  to  the  tumour  it 
arose  out  of  its  bed.  It  was  about  the  size  of  a  large  hazel 
nut.  The  alveolar  process  had  been  completely  eaten  away, 
and  there  were  sharp  edges  which  had  to  be  chiselled  away. 
The  patient  had  since  been  and  was  still  healthy,  and  there 
had  been  no  recurrence  of  the  tumour.  It  should  be  remem- 
bered that  Doctor  Colyer  characterised  the  tumoui*  as  being 
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of  a  fibrous  nature.  The  writer  of  tlie  paper  said  tliat  some- 
times these  fibrous  growths  become  sarcomatous,  and  this 
reminded  Mr.  West  of  a  case  in  which  a  lady,  the  wife  of  a 
physician,  consulted  him.  A  large  tumour  at  the  apex  of 
the  root  of  a  tooth  was  removed  with  the  finger.  It  was 
about  the  size  of  a  large  pea.  He  advised  her  to  take  it  to 
her  husband,  who  examined  it  under  the  microscope  and 
pronounced  it  to  be  a  spindle-celled  sarcoma. 

Dr.  W.  St.  Geo.  Elliott  said  it  seemed  to  him  a  great  pity 
that  dentists  should  have  recourse  to  the  knife  in  cases  of 
this  kind,  and  that  they  could  find  nothing  to  take  its  place. 
Some  years  ago  he  reported  before  the  Society  a  case  of 
epulis  in  which  the  surgeon  stated  positively  that  removal  of 
the  periosteum  was  inevitable.  Dr.  Elliott  begged  the  patient 
to  allow  him  to  try  medicinal  means  before  this  was  resorted 
to,  with  the  result  that  after  four  applications  of  ethylate  of 
sodium  the  tumour  was  removed  and  there  was  no  recurrence 
of  it.  In  these  cases  ethylate  of  sodium  would  be  found  an 
exceedingly  eflB.cacious  remedy. 

Mr.  Walter  H.  Coffin  wished  to  ask  Dr.  Elliott  what 
appreciable  advantage  ethylate  of  sodium  had  over  caustic 
soda  ? 

Dr.  Elliott  replied  it  w^as  much  less  painful. 

Dr.  Burghard,  in  reply,  said  with  reference  to  the  treat- 
ment of  epulis  by  ethylate  of  sodium,  in  certain  stages  or 
under  certain  conditions  it  was  perhaps  very  useful,  but  as 
far  as  he  could  see,  in  well-marked  cases  of  fibrous  epulides, 
it  was  not  likely  to  do  much  good.  Statistics  showed  that 
free  excision  aud  the  use  of  the  cautery  afterwards  were  often 
insufiicieiit  to  permanently  remove  the  growth,  and  when  it 
recurred  it  was  very  often  of  a  sarcomatous  nature.  He  had 
used  caustic  potash  and  even  after  that  the  tumour  had  re- 
curred. He  thought  the  most  efficacious  way  of  treatment 
was  to  draw  the  defective  tooth,  and  if  the  tumour  had  been 
growing  rapidly,  to  remove  a  portion  of  the  alveolar  process. 
He  had  met  with  a  case  in  which  portions  of  the  alveolus  had 
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to  be  removed,  and  the  microscope  showed  that  the  alveolus 
itself  was  infiltrated.  In  the  first  case  mentioned  the  caustic 
used  was  fuming  nitric  acid ;  nitrate  of  silver  was  tried,  but 
with  no  effect,  and  the  actual  cautery  had  to  be  resorted  to 
after  all. 

Owing  to  the  lateness  of  the  hour  Dr.  Mitchell's  paper  was 
postponed  until  the  December  meeting. 

The  usual  votes  of  thanks  to  the  authors  of  the  papers 
were  taken,  and  the  President  announced  that  at  the  next 
meeting  in  ^N'ovember,  Mr.  F.  J.  Bennett  would  read  a  paper 
upon  "  Certain  Points  relating  to  the  Structure  of  Dentine." 
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A  Statistical  Inquiry  as  to  the  Results  of  the  Immediate 
Treatment  of  Pulpless  and  Abscessed  Teeth. 

By  George  Cunningham,  B.A.,  D.M.D.(Harv),  L.D.S.(Eng.). 

Immediate  treatment  may  be  briefly  defined  as 
that  method  by  which  the  roots  of  pulpless  or  of 
abscessed  teeth  are  treated  and  filled  at  one  sittino^ 
irrespective  of  previous  conditions.  The  advocates 
of  such  a  method  admit  that  it  is  not  in  accordance 
with  either  recognised  principles  or  established 
modes  of  practice.  On  the  other  hand,  it  will 
surely  be  admitted  that  a  comparison  of  recent 
dental  literature  (and  more  especially  as  exemplified 
in  the  latest  text-books,  such  as  the  third  edition 
of  Tomes'  "  Dental  Surgery,"  and  "  The  American 
System  of  Dentistry  "),  with  that  which  preceded 
it,  conclusively  proves  that  the  immediate  method, 
though  possibly  not  described  by  that  name,  has 
been  recognised  as  permissible  and  appropriate 
treatment  in  certain  classes  of  pulpless  or  abscessed 
teeth.  Nor  can  any  one  deny  the  fact  that  the 
great  length  of  time  necessarily  required  for  the 
efiectual  treatment  of  such  teeth  by  the  ordinary 
methods  is  a  tremendous  obstacle  to  the  demand 
for  our  professional  services. 
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As  the  immediate  filling  of  pulpless  and  abscessed 
teeth  effects  an  enormous  saving  of  time  as  com- 
pared with  the  various  kinds  of  treatment  generally 
adopted,  which  for  convenience  may  be  described 
under  one  head  as  the  Dressing  Method,  any 
method,  promising  to  possess  such  a  time-  and 
labour-saving  quality,  merits  the  careful  exami- 
nation and  the  impartial  consideration  of  such  a 
scientific  Society  as  ours.  The  storm  of  derision, 
and  even  of  abuse,  which  has  been  let  loose  upon 
the  advocates  of  this  line  of  treatment  by  practi- 
tioners of  otherwise  good  repute  in  the  pages  of 
current  dental  literature,  and  in  the  proceedings 
of  Dental  Societies,  will  most  surely  recoil  upon 
themselves.  It  is  hoped,  however,  that  a  con- 
sideration of  the  statistics  now  to  be  presented 
will  convince  you  that  immediate  root-filling  is 
neither  "  irrational "  nor  "  unscientific,"  nor  is 
it  entitled  to  be  characterised  as  "  the  latest 
craze."  Indeed  the  immediate  method  is  no  such 
new  or  untried  thing  as  it  is  so  often  asserted. 
Mr.  Coleman's  communication  at  the  British  Dental 
Association  Meeting  in  1882  advocated  immediate 
treatment,  though  not  immediate  root-filling,  as 
commendable  practice ;  and  I  gratefully  acknow- 
ledge my  indebtedness  to  this  communication,  with 
its  valuable,  though  too  meagre,  statements  as  to 
the  results  of  the  method  there  recommended, 
since  after  a  short  experience  it  led  me  to  adopt 
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that  modification  of  it  which  has  gradually,  and 
I  earnestly  believe  permanently,  supplanted  my 
employment  of  the  dressing  method. 

In  188G,  in  a  discussion  of  a  paper  on  abscessed 
teeth,  at  the  British  Dental  Association,  immediate 
root-filling  was  strongly  advocated,  both  by  my 
brother  and  myself;  but,  for  some  reason  or  ano- 
ther, the  remarks  were  not  deemed  of  sufiicient 
importance  for  embodiment  in  the  Transactions. 

As  far  as  I  can  ascertain.  Professor  Hesse,  of  the 
Leipzig  University  Dental  Institute,  is  entitled  to 
the  credit  of  being  the  first  to  publicly  advocate 
immediate  root-filling  as  a  general  practice.  In 
1884  he  published  an  article  on  the  filling  of  root 
canals  in  the  "  Deutschen  Monatsschrift  flir  Zahn- 
heilkunde,"  in  which,  after  a  description  of  the 
stages  of  the  operation,  he  states  that  such  an 
immediate  method  yielded  better  results  than  the 
dressing  method  which  he  had  previously  employed, 
entailing  as  the  latter  did  many  visits  during  days 
and  weeks  of  treatment.  He  advocated  it  not  only 
as  effecting  a  great  saving  of  time,  but  also  as  lead- 
ing to  more  certain  results.  His  communication 
shows  that  of  fifty-eight  teeth,  of  which  the  roots 
had  been  treated  during  the  then  two  previous 
years  by  this  method,  it  had  only  been  necessary  to 
extract  one  tooth.  In  those  cases  where  there  was 
a  copious  discharge  of  pus,  he  filled  the  root  with 
iodoform  and  temporarily  closed  it;  and  after  sub- 
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sidence  of  the  discharge,  which  usually  occurred 
in  rarely  over  four  days,  he  inserted  the  permanent 
fillinfx.  In  a  recent  letter  Professor  Hesse  remarks 
that,  after  a  perusal  of  my  communication*  on  this 
subject  to  the  International  Medical  Congress,  that 
our  experiences  as  to  the  success  of  immediate 
root-filling  are  in  complete  accord.  He  also 
specially  endorses  the  fifth  conclusion  in  that 
paper,  viz.,  "That  method,  rather  than  medicine, 
had  a  great  deal  to  do  with  results,  and  that  prob- 
ably the  operation  would  have  succeeded  equally 
well  in  a  very  large  number  of  cases  without  any 
medicine  whatever." 

Writers  on  immediate  treatment  are,  like  those 
on  the  dressing  method,  divided  into  two  distinct 
classes,  viz.,  those  who  advocate  the  use  of  the 
nerve  drill,  and  those  who  argue  that  the  root 
canals  should  never  be  bored  or  reamed  with  a 
view  to  their  enlargement.  Therefore  it  would 
appear  that  the  reaming  out  of  the  canals  is  not 
absolutely  essential  to  the  success  of  the  method. 
While,  on  the  one  hand,  it  must  be  admitted  that 
the  use  of  the  nerve  drill  is  attended  with  a  certain 
amount  of  danger,  even  in  the  hands  of  the  most 
careful  operator,  I  do  contend  that  it  affords  the 
most  effectual  and  most  rapid  means  at  our  com- 
mand for  altering   or   modifying   those   diseased 

*  "  On  the  Curability  of  Pulpless  and  Abscessed  Teeth."     {The  Denial 
Record,  Vol.  VIII,  No.  1,  January,  1888.) 
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conditions  wliich  affect  the  health  and  cure  of 
pulpless  and  abscessed  teeth. 

For  the  convenience  of  those  who  prefer  the 
slower,  and  possibly  less  dangerous  method,  I 
quote  the  description  of  that  employed  by  Dr. 
Ottofy,  of  Chicago,  who  is  one  of  the  most  able 
and  ardent  advocates  of  immediate  treatment  on 
the  other  side  of  the  Atlantic  : — 

"  Any  tooth  is  a  proper  one  for  the  operation, 
but  free  access  to  all  roots  should  first  be  obtained, 
for  thorough  cleanliness  and  dryness  are  all-im- 
portant factors.  The  rubber-dam  should  be  ad- 
justed, the  debris  entirely  removed  from  the  cavity 
before  any  attempt  is  made  to  enter  the  pulp- 
chamber,  and  the  root  canals,  once  opened,  should 
never  be  bored  or  reamed,  nor  should  any  attempt 
be  made  to  enlarge  them ;  but  instead,  a  good 
supply  of  very  fine  piano-wire  instruments  should 
be  provided.  The  first  step  consists  in  saturating 
the  entire  tooth  and  cavity  with  a  solution  of  bi- 
chloride of  mercury,  one  part  to  one  thousand  of 
water ;  then  follows  the  thorough  cleaning  of  the 
canals  with  cotton  wound  on  broaches  and  dipped 
in  chloroform  or  ether,  the  object  being  to  dissolve 
and  remove  the  fats  and  foreign  substances  by  the 
aid  of  these  volatile  agents.  Only  very  few  hairs 
of  cotton  should  be  used,  thus  preventing  a  pump- 
ing? or  forcinf:^  action  toward  the  end  of  the  root. 

"These  washings  should  be  continued  assiduously 
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until  neither  odour  nor  colour  is  perceptible.  How- 
ever, in  roots  where  the  apex  is  very  large  (a  fact 
readily  determined  by  the  experienced  hand),  the 
cotton  receives  a  slight  vellowish  tin  ore,  which 
does  not  cease,  and  is  no  bar  in  those  cases  to 
proceedhig  with  the  treatment. 

"After  thorough  cleaning,  a  solution  of  bi- 
chloride of  mercury,  1  part  to  250  parts  of  water, 
is  introduced  into  the  root,  but  not  forced  beyond 
the  apex.  This  having  been  allowed  to  remain 
two  or  three  minutes,  is  completely  removed, 
and  a  weaker  solution,  namely,  one  part  of  the 
bichloride  of  mercury  in  one  thousand  parts  of 
water,  is  forced  into  the  root  and  beyond  the  apex. 
After  a  conscientious  application  of  this  powerful 
germicide,  the  root  canal  is  thoroughly  dried,  and 
peroxide  of  hydrogen  is  allowed  to  take  its  place, 
which,  also,  should  be  pumped  with  a  piston-shaped 
piece  of  cotton  into  every  available  space  with  the 
root  and  beyond  it.  If  any  pus  is  present,  and  its 
presence  is  indicated  by  the  peroxide  of  hydrogen, 
the  bichloride  of  mercury,  one  in  one  thousand 
of  water,  should  again  be  used ;  but  if  no  pus 
is  present  its  use  may  be  dispensed  with.  The 
root  canals  are  now  carefully  dried  with  hot  air, 
and  are  then  again  medicated  by  winding  cotton 
on  a  broach,  moistening  it  with  eucalyptol,  and 
dipping  it  into  iodoform ;  this  is  forced  into  the 
roots  very  thoroughly  and  conscientiously.     While 
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in  this  condition  the  gutta-percha  dissolved  in 
chloroform  is  introduced,  in  the  usual  manner. 
Instead  of  the  gutta-percha  cones,  I  have  been 
in  the  habit  of  making  cones  of  oxyphosphate  of 
zinc,  and  forcincy  them  into  the  canals  in  a  semi- 
hardened  condition  (either  may  be  used) ;  and 
acting  as  a  piston,  the  soft  gutta-percha  should 
be  forced  by  the  cone,  thoroughly  driving  it  into 
every  space,  irrespective  of  the  fact  of  its  passing 
through  the  apex  of  the  root. 

"  A  filling  of  gold  (if  not  too  large  a  cavity) 
may  be  immediately  proceeded  with.  Any  of  the 
plastics  may,  almost  invariably,  be  introduced  at 
once."'"' 

Most  of  those  who  have  written  on  the  subject 
have  attempted  to  describe  the  limits  within  which 
the  operation  is  applicable,  each  subsequent  writer 
usually  advocating  a  wider  field  of  application 
according  to  the  condition  of  the  tooth,  until  at 
last  the  only  limits  recognised  were  constitutional 
conditions  ;  for  instance.  Dr.  Ottofy  lays  great 
stress  upon  his  statement  that  the  operation  should 
not  be  attempted  in  the  cases  of  patients  of 
lymphatic,  anaemic  or  otherwise  sluggish  consti- 
tutions, but  only  for  robust  and  healthy  persons. 
Emboldened  by  the  success  in  even  what  seemed 
the  most  unfavourable  cases,  both  with  regard  to 

*  "  The   Immediate  Filling   of    Pulpless   Teeth."      Kead   before   the 
Odontological  Society  of  Chicago.     {Dental  Advertiser,  January,  1888.) 
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individual  teeth  and  to  individual  constitutions, 
and,  with  a  view  to  determining  the  advisable 
limitation  of  its  application,  I  have  for  some  years 
employed  it  universally  in  all  classes  of  pulpless 
and  abscessed  teeth,  with  the  result  that  the 
majority  of  those  teeth  or  roots  for  which  extrac- 
tion  was  the  only  remedy  are  now  saved  and 
performing  efficient  service.  It  is  quite  possible 
that  the  treatment  has  thus  been  pushed  too  far, 
but  even  the  most  thorough  and  careful  examina- 
tion of  minutely  recorded  cases  has  not  indicated 
with  any  certainty  the  exact  degree  of  limitation, 
though  I  think  it  indicates  the  line  in  which 
further  investigation  should  be  directed.  The 
minuteness  of  the  record  and  the  complication  of 
the  tabulations  may  possibly  lay  me  open  to  the 
charge  of  being  too  dijQTuse  ;  but  until  a  more 
accurate  knowledge  is  obtained  of  the  actual 
conditions  in  a  region,  which  the  eye  of  man  can- 
not possibly  reach,  I  trust  to  be  absolved  from 
such  a  charge. 

The  method  adopted  throughout  the  cases 
recorded  and  tabulated  may  be  briefly  described 
as  consisting  of  the  following  steps.  First,  as  far 
as  possible  free  and  direct  access  to  all  roots  was 
obtained.  From  the  ease  and  certainty  with  which 
the  lost  tissue  may  be  replaced,  bold  excavation 
of  the  crown  in  the  requisite  direction  has  been 
freely    adopted.      Secondly,    the   rubber-dam   has 
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been  employed  in  every  case  where  its  adjustment 
was  possible.  Thirdly,  the  root  canals  were  freely 
reamed  out  with  nerve  drills  in  the  dental  enmne 
as  far  towards  the  apex  as  Avas  deemed  safe  or 
necessary.  (The  "  Morey  "  flame-headed  drill,  as 
supplied  by  the  inventor  himself,  is  superior  to 
all  the  others  I  have  tried.)  In  all  cases  where 
there  was  the  slightest  suspicion  of  putrid 
infection  of  the  dentine  every  effort  has  been 
made  to  remove  it,  but  canals  into  which  a 
small  nerve  broach  would  not  readily  pass 
have  been  left  unfilled.  Some  dental  prac- 
titioners, as  may  be  gathered  from  their  own 
statements,  perform  this  operation  perfectly,  but  a 
greater  number  cannot  attain  this  too  often  paraded 
perfection.  I  belong  to  the  latter  category  ;  and, 
so  that  you  may  form  some  idea  of  the  imper- 
fections of  my  operations,  I  have  copied,  upon 
this  diagram,  the  mode  in  which  a  record  is  kept 
of  the  extent  to  which  the  root  or  roots  of  each 
tooth  were  filled.  Fourthly,  injection  or  application 
was  made  of  some  such  medicaments  as,  first, 
a  one  per  cent,  solution  of  arsenious  acid  in 
glycerine,  or,  secondly,  a  similar  one  of  mercuric 
chloride.  Where  it  was  deemed  inadvisable  or 
impossible  to  entirely  remove  the  infected  dentine 
by  excision,  chloroform  was  occasionally  used  as 
an  effective  cleanser.  The  selection  and  prepara- 
tion  of  instruments   and   materials    for  the  next 
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process  allows  a  certain  time  for  the  dressing  to 
soak  into  the  surrounding  tissue  if  it  can  do  so. 
fifthly,  the  material  employee'  for  filling  the  roots 
was  almost  invariably  zinc  oxy  'iloride,  slight 
shreds  of  cotton  wool,  wrapped  on  a  plain  nerve 
broach,  being  used  when  necessary  to  carry  the 
material,  as  far  as  possible,  into  the  finest  parts  of 
the  canals,  which  were  purposely  left  wet  in  order 
to  facilitate  penetration  of  the  filhng  material. 
Sixthlv,  the  crown  cavitv  was  then  treated  in  the 
usual  way,  and  latterly  wherever  time  permitted 
with  a  permanent  filling  such  as  gold  or  amalgam. 
In  cases  where  roots  only  existed  it  was  usually 
necessary  to  defer  the  operation  of  crowning  to 
a  later  but  not  always  distant  sitting. 

In  preparing  my  communication  on  the  immediate 
method  of  root-filling  for  the  International  Medical 
Conorress  I  had  tabulated  under  these  heads  exact 
copies  of  the  everyday  record  of  each  and  every 
case  as  it  came  under  notice.  A  general  summary 
of  that  statistical  inquiry  is  presented  in  Table  A. 
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Table  A. — Statistics  of  the  Curahility  of  Pulpless  and 
Abscessed  Teeth  hy  the  Dressing  and  the  Immediate  Methods, 
1882-7. 


Total  Number  of  Cases. 

Percentage. 

Dressing. 

Immediate. 

Dre.«sing. 

Immediate. 

All    root    canals    cleansed. 

treated    antiseptically  and 
filled  witli  oxychloride  of 

zinc  {in  most  cases) 

122 

512 

190 

100 

Cases   requiring  subsequent 
treatment : — 

1.  For  slight  periostitis.... 

2.  For  swelling  or  abscess 

36 
32 

3 
5 

29-5 
26-2 

1-15 

0-27 

3.  By  extraction* 

6 

3 

4-91 

0-58 

*  These  figures  do  not  include  all  the  extractions  under  either  method, 
as  no  doubt  others  were  extracted  by  other  hands,  but  the  results  are 
fairly  comparable  since  the  conditions  were  identical  in  both  periods. 

It  must  be  distinctly  understood  that  I  do  not 
ask  these  figures  or  percentages  to  be  taken  as 
absolutely  exact,  but  I  do  claim  that  since  they 
were  calculated  from  tables  in  which  both  methods 
had  been  recorded  with  equal  faithfulness,  and 
under  precisely  similar  conditions,  that  they  fairly 
represent  the  relative  advantages  of  these  two 
distinct  methods  of  treatment. 

Conscious  as  I  am  of  the  incompleteness  of  this 
record  in  some  respects,  I  have  deemed  it  better  to 
call  your  attention  in  this  paper  more  especially 
to  a  series  of  statistics  based  entirely  on  cases 
treated  and  recorded  since  the  preparation  of  my 
first  paper,  and  therefore  any  apparent  discrepancy 

VOL.    XX.  2    D 
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between  tlie  earlier  and  recent  tabulations  must 
be  ascribed  to  tlie  increased  minuteness  of  the 
records,  ratlier  tlian  to  any  essential  difference  in 
the  results. 

The  cases  in  which  immediate  root-iilling  is  ap- 
plicable may  be  classified  and  profitably  discussed 
under  three  distinct  and  easily  distinguishable 
conditions,  Adz. : — 

Class  I. — Those  cases  where   the  pulp  is  re- 
moved by  extirpation  or  by  devitalization. 
Class    II. — Those    cases    where    a    fistulous 
opening  indicates  with  certainty  the  pre- 
sence of  an  apical  abscess. 
Class  III. — Those  cases  where  the  pulp  is  dead 
without    an    actual  or  obtainable   sinus — 
i.e.^    all  cases  not  belonging   to   Classes  I 
and  11. 
Class  I. — The  first  class  of  pulpless  teeth  tabu- 
lated consists  of  all  those  permanent  teeth  where 
the  pulp  was  devitalized  by  immediate  extirpation 
or  by  cauterization. 

Table  H  contains  the  details  of  34  teeth,  in 
which  the  pulp  was  devitalized  by  immediate 
extirpation  in  11  cases,  and  by  cauterization  in 
23  cases.  The  cauterizing  agent  in  fully  half  the 
cases  was  the  S.S.W.  devitalizing  nerve  fibre,  while 
in  the  remainder  it  was  the  ordinary  application 
of  arsenious  acid.  Dr.  Truman,  of  Philadelphia, 
has   recommended  the  addition  to  the    arsenious 
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acid  of  an  equal  bulk  of  iodoform''"  as  an  absolute 
preventive  of  tlie  pain  which  so  frequently  ac- 
companies devitalization.  Though  following  his 
instructions  closely,  the  cases  in  which  we  tried 
the  combination  did  not  entirely  corroborate  his 
contention. 

Previous  Pericementitis. — Previous  to  the  com- 
mencement of  treatment,  pericementitis  was  noted 
as  being  present  in  6  cases,  and  was  therefore 
absent  in  28  cases.  Cauterization  was  followed  by 
pericementitis,  usually  slight,  though  persisting 
for  a  considerable  time.  Of  the  23  cases  treated 
by  a  devitalizing  medicament,  the  pericementum 
was  already  inflamed  in  4  cases,  and  on  examining 
the  19  remaining  cases  we  find  that  a  subsequent 
inflammation  occurred  in  5  cases. 

The  slight  nature  of  the  inflammation  may  be 
noticed  from  the  fact  of  its  being  noted  as  con- 
tinuing in  5  cases,  out  of  the  1 1  cases  of  previous 
pericementitis  ascribable  to  an  extension  of  the  pulp 
inflammation  and  to  the  results  of  cauterization. 

Subsequent  Pericementitis. — 23  cases  were  uncom- 
plicated by  association  with  any  previous  inflam- 
matory conditions,  and  the  record  shows  that  in 
only  one  of  these  w^as  there  any  subsequent  peri- 
cementitis. This  case  (No.  30)  was  of  an  acute 
nature,  and  passed  out  of  my  hands  into  those  of  a 
London  practitioner,  who  did  not  refer  the  case 

*  "  Cosmos,"  Vol.  XXIX,  No.  11. 
VOL.    XX.  2    D    2 
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back  to  me,  or  even  communicate  with  me  to 
ascertain  tlie  conditions  with  which  he  was  deahng. 
I  fear,  however,  it  can  only  be  ascribed  to  the  acci- 
dental perforation  of  the  root,  which  I  noted  as 
having  possibly  occurred. 

Perforations. — The  other  cases  of  perforation, 
3  of  which  were  lateral,  gave  rise  to  no  noticeable 
symptoms. 

Permanent  Crown  fillings. — Of  the  34  teeth  so 
treated,  permanent  crown  fillings  were  inserted  in 
26.  Of  15  cases  under  my  own  care  10  were  thus 
permanently  treated,  thus  giving  a  percentage  of 
66-6. 

Ruhher-dam. — The  rubber-dam  was  employed  in 
33  out  of  the  34  cases. 

Class  II. — The  second  class  consists  of  abscessed 
teeth,  since  it  only  included  all  those  teeth  where 
there  was  already  a  fistulous  opening  on  the  gum, 
or  one  obtainable  by  lancing,  indicating  the  pre- 
sence of  an  apical  abscess.  In  the  treatment  of 
these  undoubtedly  abscessed  teeth  no  effort  was 
made  to  pump  any  medicament  through  the  end  of 
the  root  into  the  apical  space,  and  so  through  the 
fistulous  opening.  Such  an  injection  might  have 
occurred  inadvertently  in  the  few  cases  where 
the  root  opening  was  large,  as  blood  was  occa- 
sionally drawn.  Nor  were  any  special  eflbrts 
made  by  enlarging  the  apical  foramen  to    bring 
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about  such  a  blood-drawing,  as  is  recommended 
by  some  practitioners  in  all  cases  of  long  standing. 
In  some  cases  a  portion  of  the  liquid  oxychloride 
of  zinc  had  evidently  passed  beyond  the  apex, 
and  seemed  to  facilitate,  rather  than  otherwise, 
the  closure  of  the  fistulous  tract.  Many  of  these 
cases  were  undoubtedly  of  very  long  standing,  and 
the  most  obstinate  in  3^ielding  to  treatment  were 
those  for  which  rhizodontrophy  had  been  per- 
formed, or  where  the  roots  had  been  filled  with 
cotton-wool  dressino's  wdiich  had  become  foul. 

No  special  application  of  medicaments  was  made 
to  the  abscess  sac  through  the  fistulous  opening, 
except  in  two  or  three  cases  which  did  not  appear 
to  b.e  healing  rapidly,  and  where  it  was  thought 
possible  that  the  case  was  complicated  by  some  con- 
siderable alteration  of  the  root  or  of  the  subjacent 
bone.  Aromatic  sulphuric  acid,  mercuric  bichloride, 
(1  in  1000),  or  hydrogen  peroxide  have  been 
employed  in  such  cases  with  success.  A  delay 
in  the  usual  readiness  of  these  cases  to  heal  may 
be  sometimes  owing  to  some  impairment  of  the 
general  health  of  the  individual.  As  a  general 
rule,  however,  the  mere  removal  of  the  original 
exciting  cause,  with  the  subsequent  occlusion  of  the 
pulp  canal,  is  quite  sufiicient  to  lead  to  a  removal 
of  the  suppurative  discharge  and  the  closure  of 
the  fistula  within  a  few  days. 

Dry  Contents. — Of  the  21  cases  belonging  to  this 
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class,  it  was  observed  tliat  tlie  pulp  canal  contents 
were  dry  in  5  cases,  a  putrid  odour  usually  most 
marked  being  present. 

Moist  Contents. — Of  tlie  12  cases  in  wliicli  the 
contents  were  classified  as  belonging  to  the  moist 
variety,  2  were  associated  with  pus  only.  The  10 
purely  moist  cases  were  most  usually  associated 
with  an  extremely  putrid  odour ;  in  4  cases  the 
nature  of  the  contents  was  not  noted. 

Fistula  prior  and  subsequent  to  operation. — The 
condition  of  the  fistulous  opening  before  the  opera- 
tion in  these  21  cases  was  noted  as  follows  : — 2 
closed,  17  patent  or  discharging,  and  2  artificial. 

With  regard  to  the  condition  of  the  fistulous 
opening  after  the  operation,  we  have  had  the  op- 
portunity of  noting  the  subsequent  effects  in  16 
cases.  Of  these  16  fistulous  openings  15  are  closed. 
In  one  case  (No.  10)  the  fistulous  opening  was 
found  still  patent  at  the  end  of  three  months.  The 
fistula  was  noted  as  closing  in  from  one  to  fourteen 
days,  though  frequently  we  had  not  an  opportunity 
of  observing  the  fact  for  from  one  to  two  months. 

Subsequent  Pericementitis. — In  two  of  these  cases 
in  this  class  slight  inflammation  followed  the  opera- 
tion. Only  two  cases  (Nos.  12  and  20)  were 
followed  by  acute  inflammation,  one  of  which  may 
have  been  due  to  the  perforation  at  the  bifurcation 
of  the  roots  owing  to  extensive  decay. 
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Permanent  Croion  filling. — Of  these  21  teeth,  13 
were  immediately  and  permanently  occluded  with 
a  metallic  stopping.  Of  these  21  cases  I  operated 
on  13  teeth,  inserting  4  gold  and  4  amalgam  fillings 
with  one  crown  equal  to  69  per  cent,  (immediate 
permanent  filling). 

Rubher-dmn. — The  rubber-dam  was  applied  in 
18  cases  out  of  21. 

A  careful  perusal  of  the  column  of  remarks 
shows  that  this  class  of  case  is  very  largely  the 
result  of  previous  operative  treatment.  From  the 
frequency  with  which  old  amalgam  fillings  have 
been  removed,  displaying  an  obvious  and  evidently 
disregarded  exposure  of  the  pulp  cavity,  and  often 
actually  extending  into  the  orifice  of  the  unfilled 
pulp  canals,  it  is  evident  that  there  is  one  kind  of 
immediate  treatment  which  cannot  be  too  strongly 
condemned.  It  should  also  be  noticed  that  one 
case  gave  evidence  to  the  fact  that  rhizodontrophy 
had  neither  prevented  nor  cured  the  formation  of 
alveolar  abscess  with  a  fistulous  opening,  nor  is 
that  operation,  in  my  opinion,  unassociated  with 
the  fact  that  that  very  fistula  was  still  open  at  the 
end  of  three  months. 

Class  III. — We  have  now  to  consider  the  most 
important  division  of  our  subject,  namely,  that 
large  class  of  teeth  in  which  the  pulp  has  been 
dead  for  some  time,  and  wliich  are  unaccompanied 
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by  any  visible  evidence  of  external  opening  through 
the  alveolus.     This  division  must  necessarily  in- 
clude a  considerable  variety  of  pathological  con- 
ditions of  the  pericementum  and  the  structures  in 
the  immediate  neighbourhood  of  the  apical  space, 
and  compromising  many  instances  of  undeveloped 
alveolar  abscess.    In  Dr.  Harlan's  paper,"^  he  seems 
only  to  recognise   two  possible   conditions   under 
this  head,  either  of  which  is  always  present,  namely, 
the  encystment  of  the  apex  or  a  dormant  or  cold 
abscess.     It  is  difficult  to  admit  that  these  exhaust 
the  list  of  all  possible  conditions,  nor  can  we  follow 
him  in  the  statement  that  the  differential  diagnosis 
of  these    two  conditions    is    generally  easy.     Un- 
fortunatelv  the  diac^nostic  features    on  which  he 
relies  are  not  noted  in  my  present  record,  but  they 
furnish  a  suggestion  for  further  research,  especially 
where  a  frequent  opportunity  exists  for  examination 
of  teeth,  so  affected,  after  extraction.     As  far  as  I 
can  iudo'e,  both  his  subdivisions  seem  to  coincide 
with  the  tabulation  which  I  have  made  according 
to  the  description  of  the  condition  of  the  pulp 
canal  contents  under  the  respective   headings  of 
"Dry"  and  "Moist."     Without  inquiring  into  the 
question  whether  or  not  he  is  justified  in  identify- 
ing wdiat  is  more  usually  described  as  dry  condi- 
tions of  the  pulp,  to  be  necessarily  associated  with 
encystment  of  the  apex,  it  is  important  to  note  for 

*  Trans.,  Vol.  XX,  p.  195. 
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our  present  purpose  that  lie  considers  immediate 
root-filling  appropriate  treatment  in  all  cases 
where  pulpless  teeth  are  free  from  tenderness  in 
mastication,  when  unaffected  by  thermal  change, 
when  the  canals  are  dry,  and  there  is  absence 
of  odour — all  indicatiye,  according  to  him,  of  en- 
cystment.  As  you  will  haye  an  opportunity  of 
comparing  the  relatiye  results  of  immediate  treat- 
ment in  cases  of  both  dry  and  moist  conditions  of 
the  pulp,  you  will  be  able  to  form  an  opinion  as  to 
how  far  he  is  justified  in  his  condemnation  of  the 
treatment  practised  by  "  immediate  and  indis- 
criminate root-fillers "  of  teeth  falling  under  his 
second  subdiyision. 

The  total  number  of  teeth  which  haye  been 
specially  noted  as  falling  under  this  class  amount 
to  sixty ;  but  unfortunately  only  in  two-thirds  of 
the  cases  had  the  character  of  the  pulp  canal 
contents  been  specially  noted.  In  39  casf^s,  it 
was  found  that  the  contents  were  dry  in  15  and 
moist  in  24.  Of  these  24  moist  cases,  18  were 
cases  of  moist  conditions  of  the  pulp  unaccom- 
panied by  any  pus  formation  in  the  root  canals, 
while  in  6  cases  pus  occupied  the  whole  or  part 
of  the  channel. 

Dry  Contents. — In  the  15  cases  where  the  con- 
tents of  the  pulp  canals  were  dry,  two  cases  were 
noted  as  being  affected  with  pericementitis  before 
the   operation ;  one    only   slightly,  and  the  other 
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considerably.  Both  inflammations  rapidly  subsided 
without  any  special  treatment.  In  the  remaining 
13  cases  no  pericementitis  occurred  after  the  opera- 
tion, though  in  several  cases  the  pulp  contents  gave 
evidence  of  the  presence  of  a  putrid  odour. 

Moist  Contents. — A  moist  condition  of  the  pulp 
canal  contents  \Yas  always  associated  with  a  putrid 
odour,  occasionally  to  a  very  marked  degree.  An 
examination  of  the  18  cases  where  no  pus  was 
observed  in  the  canal,  shows  that  5  were  associated 
with  previous  pericementitis.  Of  these,  4  cases 
subsided  rapidly  after  the  operation,  one  only 
leading  to  an  increase  of  pain  on  the  following  day. 
The  remaining  case  led  to  an  increase  of  pain, 
which  did  not  subside  until  the  eighth  day. 

Of  the  other  1 3  cases  which  were  unassociated 
with  pericementitis  before  the  operation,  only  one 
was  followed  with  a  slight  inflammation  which 
lasted  about  twenty-four  hours.  Another  one  of 
these  13  cases,  however,  was  followed  by  severe 
pain,  but  will  be  better  discussed  under  another 
heading,  since  the  treatment  was  complicated  by  an 
accidental  perforation  of  the  root,  which  may 
possibly  have  been  the  cause  of  the  inflammation. 

Of  the  6  cases  in  which  pus  was  present  in 
greater  or  less  amount,  we  find  that  4  had  given 
rise  to  considerable  pericementitis  before  treatment, 
while  2  of  them  were  also  accompanied  by  con- 
siderable swelling  ;  yet,  with  the  exception  of  one, 
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all  these  cases  responded  rapidly  to  tlie  effects  of 
the  operation.  In  this  solitary  case  the  left  lower 
molar  was  furnished  with  a  futile  arrangement 
for  drainage  upward.  The  pain  which  had  been 
present  before  the  operation  decreased  at  once 
after  the  immediate  treatment,  but  the  swelling 
increased  until  the  fifth  day  and  only  subsided  by 
the  tenth  day.  The  termination  of  this  acute 
inflammation  was  by  resolution,  not  suppuration. 
Of  the  two  cases  in  which  previous  pericementitis 
was  absent,  one  was  followed  by  considerable  in- 
flammation and  swelling.  It  will  be  noticed  that 
in  this  case  the  discharge  was  noted  as  being  thin, 
watery,  and  putrefactive,  indicative  of  chronic 
suppuration.  It  is  quite  possible  that  many  will 
regard  this  kind  of  case  as  one  in  which  better 
results  would  have  followed  the  employment  of 
the  dressing  method,  but  from  a  considerable  ex- 
perience of  other  similar  cases  which  have  done 
well  and  stood  the  test  of  time,  I  am  not  at  all 
convinced  that  that  view  is  necessarily  correct ; 
principally  since  it  is  a  question,  first,  whether  such 
an  inflammation  can  always  be  avoided  with  cer- 
tainty by  any  method  in  all  conditions  of  the 
general  constitution,  and,  secondly,  whether  in  the 
cure  of  such  a  case  as  this  the  chronic  suppuration 
is  not  more  effectually  disposed  of  by  a  sharp  attack 
of  acute  inflammation  than  by  any  other  method. 
In  four  of  the  cases  it  is  worth  observing  that 
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large  deposits  of  secondary  dentine  were  noted  as 
occupying  the  pulp  cavity,  and  were  associated 
with  great  putridity  and  moisture  of  the  pulp 
canal  contents  or  with  the  presence  of  pus.  We 
have  also  observed  this  condition  in  many  other 
instances,  without,  however,  having  made  any 
special  record  of  it  in  the  case-book. 

Previous  Pericementitis. — Bv  observino-  and  re- 
cording  the  presence  or  absence  of  pericementitis 
before  the  commencement  of  the  operation  a  new 
light  is  thrown  upon  this  class  of  case.  The 
tabulation  shows  that  of  the  60  teeth  presented. 
1 5  of  them  were  more  or  less  affected  with  perice- 
mentitis, that  is,  exactly  25  per  cent.  Of  these  15 
cases  one  was  slio-ht,  while  the  others  were  con- 
siderable  or  acute,  and  usually  of  two  or  three  days' 
standino'.  The  more  acute  condition  of  the  two 
cases  was  indicated  by  the  presence  of  considerable 
swellincr.  So  far  as  the  root-fillingr  was  concerned, 
these  cases  were  treated  exactly  as  the  others, 
with  the  result  that  immediate  relief  or  rapid  sub- 
sidence of  the  disease  took  place  in  10  cases.  In 
4  cases  there  was  immediate  decrease  of  the  pain 
and  entire  subsidence  of  the  symptoms  in  from  four 
to  ten  days.  In  one  case,  however,  it  was  noted 
that  the  pain  was  more  acute  on  the  day  following 
the  operation,  after  which  all  the  S}Tnptoms  sub- 
sided with  tolerable  rapidity.  In  every  case  the 
inflammation,  whether  slight  or  acute,  terminated 
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by  resolution,  and  not  by  suppuration,  or  with  tlie 
formation  of  a  natural  or  artificial  fistulous  opening. 

Subsequent  Pericementitis. — Of  the  remaining  45 
teeth  in  which  no  pericementitis  was  observed  pre- 
vious to  the  operation,  only  four  cases  in  all  gave 
rise  to  any  noticeable  symptoms.  Two  cases  were 
affected  with  slight  pericementitis  lasting  about 
twenty-four  hours.  The  third  case  was  more  acute, 
and  much  more  serious,  since  the  symptoms  were 
severe  and  did  not  abate  for  about  a  week.  As  this 
case  passed  into  other  hands  I  was  not  responsible 
for  the  subsequent  treatment,  but  the  patient  has 
written  to  say  that  the  case  is  now  going  on  well. 
In  this  instance  the  subsequent  trouble  arose  from 
one,  if  not  even  both,  of  two  possible  causative  con- 
ditions— (a)  The  tooth,  a  left  lower  molar,  had  been 
filled  three  weeks  previously,  and  underneath  the 
filling  there  was  found  a  copious  discharge  of  thin 
grey  pus,  evidence  of  a  chronic  suppuration,  filling 
the  otherwise  empty  distal  canal,  while  the  mesial 
canal  was  filled  with  a  long  putrid  cotton-wool 
dressing  ;  or — 

Perforations. — (h)  an  accidental  perforation  of 
the  mesial  root.  Observation  of  the  results  of 
such  accidents  would  lead  us  rather  to  ascribe 
the  cause  of  the  subsequent  inflammation  to  the 
former  than  to  the  latter  cause.  While  the 
other  case,  in  which  there  had  been  a  perforation 
of  the  posterior  buccal  and  possibly  also  one  of 
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the  anterior  buccal  roots,  gave  rise  to  severe  pain 
probably  from  tlie  irritation  of  the  oxychloride 
of  zinc  filling.  This  tooth  was  not  at  any  time 
sensitive  to  percussion,  while  the  pain  gradually 
diminished  and  disappeared  in  two  days.  The 
accidental  perforation  of  the  corresponding  tooth 
on  the  other  side  of  the  mouth  of  the  same  patient 
rather  indicates  considerable  irregularity  of  the 
roots.  Happily,  however,  it  was  not  accompanied 
by  any  disagreeable  results. 

Another  similar  accident  exhausts  the  list  of 
operative  mishaps  in  this  Class  III,  and  was  also 
provocative  of  no  subsequent  trouble.  The  in- 
juries were  not  sufficient  to  demand  any  special 
precautions  by  guarding  with  gold-foil  or  the  like, 
as  is  usually  my  practice  when  the  perforation  of 
the  root  is  of  any  magnitude.  The  case  marked 
"  patent "  at  apex  was  merely  to  denote  an  ex- 
ceptionally open  root.  All  these  cases  terminated 
by  resolution  and  not  by  suppuration. 

"Dr?/"  and  ''Moist''  conditions  compared. 

Table  F. — Proportion  of  Pericementitis  recorded  as  occurring 
in  cases  of  Dry  and  Moist  Gangrene  of  the  Pulp  previous  to 
treatment. 


Condition  of  the 

"No.  of 
Cases. 

PrsTious  Pericementitis. 

Pulp  Canal  Contents. 

Present.             Absent. 

Dry 

Tvf^,.,-^  r  Pus  absent  . . 
Moist  <  -r,               . 
[  Fus  present. . 

15 

-  }  u 

2                        13 

^  }  0         ^l}u 
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From  the  foregoing  table  it  appears  tliat  when 
the  moist  condition  of  the  pulp  canal  contents  is 
associated  with  pus  formation  the  pericementum 
is  much  more  liable  to  be  affected.  By  including 
both  forms  of  the  moist  condition,  and  comparing 
the  result  with  the  dry  condition,  we  find  that 
pericementitis  is  more  than  four  times  as  frequent 
in  those  cases  where  the  pulp  debris  is  moist  than 
in  those  where  it  is  dry. 

Table  Gr. — Proportion  in  ivhich  Pericementitis  occurred 
subsequent  to  the  operation. 


Condition  of  the 

No.  of 
Cases. 

Subsequent  Pericementitis. 

Pulp  Canal  Contents. 

Present. 

Absent. 

Dey 

"  Pus  absent  . . 
Moist  < 

__  Pus  present. . 

13 

13    1 
2   J 

2    1 

\    3 

1    J 

13 

11   " 

►    12 

1 

In  this  table  we  obtain  a  comparison  of  the  same 
subdivisions  of  Class  III,  after  discarding  all  those 
cases  complicated  by  the  presence  of  previous 
pericementitis.  The  relatively  more  favourable 
condition  of  the  dry  over  the  moist  variety  is  still 
apparent,  though  not  so  marked.  It  also  serves  to 
show  that  operative  interference  is  relatively  much 
less  provocative  of  inflammation  than  that  policy 
of  non-interference  not  unfrequently  enforced  on 
the  patient  by  the  dental  practitioner. 
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Pulp  Contents  not  noted. — Of  the  21  cases  in 
which  we  omitted  to  note  the  character  of  the 
pulp  contents  only  one  had  previous  pericementitis, 
which  was  almost  immediately  allayed  by  the 
operation,  while  none  of  the  remaining  20  gave 
rise  to  any  pericementitis  following  the  operation. 
It  is  quite  apparent,  therefore,  that  this  lack  of 
completeness  in  the  record  is  extremely  regrettable, 
as  the  addition  of  these  21  cases  to  the  others 
would  have  very  materially  diminished  the  per- 
centage of  inflammatory  cases  in  each  of  the 
previous  subdivisions,  though  I  do  not  think  that 
it  would  have  materially  altered  the  relative  com- 
parison of  each  subdivision  with  the  other. 

If  now  we  sum  up  all  the  cases  belonging  to 
Class  III  we  find  that  of  the  60  teeth  presented,  15 
cases  were  affected  with  previous  pericementitis, 
and  that  in  12  of  these  cases  it  was  continued 
from  one  to  ten  days.  Of  the  remaining  45  cases 
in  which  the  pericementitis  before  the  operation 
was  absent,  only  4  cases  gave  rise  to  pericementitis 
after  the  operation.  It  must  not  be  forgotten, 
however,  that  all  of  these  cases  have  been  very 
carefully  watched,  and  the  slightest  symptoms  care- 
fully noted  ;  indeed  the  symptoms  were  usually 
so  slight  as  to  call  for  no  special  treatment,  and 
under  ordinary  conditions  of  practice  would  pro- 
bably have  escaped  notice. 

Permanent    Croicn  fillings, — Of    the    60    teeth 
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treated,  41  cases  were  at  once  filled  with  a  perma- 
nent stopping  of  gold  or  amalgam,  or  were  at  once 
crowned.  A  large  number  of  the  cases  recorded 
were  roots  only,  which  it  was  not  usually  convenient 
to  crown  in  the  same  series  of  visits.  In  many 
cases,  too,  a  temporary  stopping  of  phosphate 
cement,  zinc  oxychloride,  or  gutta-percha,  was  only 
inserted  because  of  the  lack  of  the  necessary  time 
for  insertion  of  a  permanent  filling. 

Of  the  cases  recorded  under  Class  III,  I  operated 
on  38  teeth,  inserting  7  gold,  20  amalgam,  and  3 
crowns,  or  79*5  per  cent,  of  immediate  permanent 
fillings.  This  immediate  insertion  of  a  permanent 
filling  may  be  an  important  factor  in  promoting 
a  rapid  and  possible  permanent  cure,  since  the 
functional  activity  of  the  tooth  must  be  thereby 
greatly  increased. 

Of  the  60  teeth  treated,  the  rubber-dam  was 
applied  in  47  cases.  The  experience  of  a  large 
number  of  cases,  especially  roots,  where  its  appli- 
cation is  often  impossible,  leads  to  the  conclusion 
that  this  safeguard,  while  always  advisable,  is  not 
absolutely  essential  to  successful  treatment. 


Summary. 

Having  thus  considered  each  class  in  detail,  I 
have  prepared  a  general  abstract  in  which  we  are 
enabled  to  examine  and  compare  the  conditions 
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prior  to  and  the  results  of  immediate  root  treat- 
ment in  the  three  classes  of  pulpless  and  abscessed 
teeth  (Table  H). 

Under  the  head  of  "  Conditions  prior  to  Treat- 
ment," I  had  not  the  slightest  idea  that  so  very 
large  a  number  of  cases  were  so  affected  by 
pericementitis.  The  presence  or  absence  of  such 
a  condition  in  the  three  classes  occurs  in  about 
the  proportion  we  should  anticipate.  The  absence 
in  Class  II  is  perhaps  a  little  suspicious,  and  may 
have  to  be  corrected  by  subsequent  observation. 
I  propose  to  continue  future  records  on  the  same 
plan,  as  an  analysis  of  a  larger  number  of  cases 
would  enable  us  to  arrive  at  more  correct  results. 

The  immediate  treatment  of  teeth  in  such  an 
inflamed  condition  gives  satisfactory  results,  and  an 
examination  of  the  detailed  records  from  which 
these  tables  are  compiled  shows  that  the  relief  in 
many  cases  was  immediate. 

Under  the  heading  of  "  Subsequent  Perice- 
mentitis "  we  see  that  the  results  compare  very 
favourably  with  those  in  the  preceding  column. 
As  no  doubt  some  practitioners  will  be  apt  to  forget 
the  frequent  sequel  of  inflammatory  conditions 
under  even  the  most  carefully  applied  dressing 
method,  and  therefore  be  apt  to  condemn  immediate 
root  treatment  because  of  these  acknowledged 
subsequent  inflammatory  conditions,  I  desire  to 
point  out  how  the  relative  frequency  is  in  every 
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class  mucli  less  than  occurs  from  an  operation 
wliicli  they  frequently  employ,  namely,  cauteri- 
zation of  the  pulp.  Nor  must  it  be  forgotten  that 
many  of  the  cases  here  recorded  were  of  the 
slightest  nature,  subsiding  without  special  treat- 
ment. 

I  am  quite  sensible  of  the  fact  that  prejudiced 
minds  may  possibly  compare  the  tabulation  of 
these  more  recent  and  closely  recorded  cases  with 
the  first  tabulation  which  I  made  on  a  much  larger 
number  of  cases,  but  not  recorded  with  the  same 
minuteness.  Instead  of  debating  such  a  point, 
let  me  call  your  attention  to  another  contrast 
which  conclusively  demonstrates  my  continued — 
nay,  more,  my  increased  confidence  in  the  opera- 
tion, and  that  is  the  number  of  cases  in  which 
permanent  fillings  were  immediately  inserted  on 
the  conclusion  of  the  root  canal  treatment. 

Permanent  Fillings. — The  differences  between 
the  difierent  classes  of  teeth  under  this  column  is 
purely  accidental.  This  is  shown  from  an  analysis 
of  my  own  cases  separated  from  these  conjoint 
operations  of  two  operators,  the  proportions  being 
as  follows : — 


rClass  I. ,  . ,  . .  ^^'^ 

1887^-8    1^^^^^^  ••  ••  ^^'^ 

I  Class  III  ..  ..  79-5 

Average    . .          . .  . .  ...  71*7 
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A  result  which  compares  favourably  with  the 
40*66  per  cent,  during  the  year  1886-7,  and  still 
more  with  the  5-26  per  cent,  during  the  year 
1883-4,  under  the  dressing  method. 

Table  I. — Relative  Frequency  of  Permanent  Crown-filling, 
following  on  Root  Canal  Treatment  hy  the  Dressing  and  the 
Immediate  Methods.     {Same  operator  throughout.) 


Period. 

Method  in 

No.  of  Teeth. 

Permanent 
Fillings. 

Percentage. 

1883-4 
1886-7 
1887-8 

Dressing 
Immediate 

)3 

38 
150 

66 

2 
61 

49 

5-26 
40-66 
71-7 

Were  it  not  for  the  limits  imposed  by  the 
convenience  of  the  operator  or  the  patient,  there  is 
no  reason  why  even  this  large  percentage  might 
not  be  increased  to  the  fullest  possible  extent,  as  in 
the  few  cases  where  any  further  operative  inter- 
ference is  required  it  is  better  and  more  practical 
for  it  to  be  applied  directly  to  the  seat  of  the  lesion 
through  the  alveolar  wall  than  through  the  longer 
and  more  restricted  channel  of  the  root  canal 
itself. 

Lost  by  Extraction. — The  figures  under  this  head 
will  doubtless  sufficiently  impress  you  without  any 
remarks  of  mine,  except  that  I  shall  consider  it  my 
duty  to  faithfully  report  any  future  loss  which  may 
be  subsequently  noted. 
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Subsequent  Fistula. — This  column  clearly  indi- 
cates that  in  none  of  the  cases  did  the  inflammation, 
even  when  acute,  terminate  otherwise  than  by 
resolution. 

Accidents  in  the  course  of  the  operation. — Owing  to 
the  length  of  this  communication,  I  propose  tabu- 
lating the  results  of  such  accidents  as  perforations 
of  the  roots,  and  broken  nerve  instruments  left  in 
the  canals,  in  a  short  supplementary  paper  at  some 
future  date.  I  shall  therefore  confine  myself  to 
calling  your  attention  to  the  generally  favourable 
prognosis  which  may  be  made  as  to  the  results  of 
such  accidents. 


Relative  liability  of  the  various  teeth  to  he  pulpless 
or  abscessed. — We  know  from  carefully  collected 
statistics  that  the  different  teeth  are  not  equally 
subject  to  attacks  of  caries,  consequently  it  is  self- 
evident  that  they  will  not  be  equally  subject  to 
being  found  in  a  pulpless  or  abscessed  condition, 
since  caries  may  be  taken  to  be  the  original  cause 
of  the  further  complication  in  about  99  per  cent, 
of  cases. 
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Table  J. — Showing  the  Belative  Liahility  of  the  Various  Teeth 
to  he  Pulpless  or  Abscessed. 


Upper. 

Lower. 

Eight. 

Left. 

Total. 

Eight. 

Left. 

Total. 

Incisors,  central 

,,         lateral 
Canines 
Bicuspids,  first 

,,           second     . , 
Molars,  first . . 

„        second 

„        third 

44 
26 
21 
60 
40 
65 
22 
2 

32 
24 
17 
63 
52 
60 
18 
3 

76 
50 
38 

123 
92 

125 

40 

5 

1 

4 

1 

9 

22 

37 

29 

7 

1 

11 
14 
53 
29 
3 

2 
4 
1 
20 
36 
90 
58 
10 

Totals    .. 

280 

269 

549 

110 

111 

221 

The  analysis  of  770  cases  wliicli  I  now  desire  to 
present  to  you  may  be  taken  as  being  fairly  typical 
of  tlie  conditions  found  in  modern  private  practice 
under  even  the  best  conditions,  since  the  majority 
of  the  patients  are  strong,  healthy,  well-nourished 
young  men  between  the  ages  of  eighteen  to  twenty- 
five.  It  is  interesting  to  note  the  relative  liability 
to  this  condition  does  not  correspond  with  that  to 
caries. 

Teeth  already  lost,  or  those  extracted,  have  not 
been  taken  into  account.  This  in  some  degree 
must  vitiate  the  result,  but  not  materially  so, 
except  in  the  case  of  the  wisdom  teeth,  since  their 
functional  value  is  usually  not  very  great,  and 
therefore  it  has  frequently  been  more  to  the 
interest   of  the   patient   to   apply  radical   rather 
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than  tedious  and  difficult  conservative  treatment 
in  such  cases. 

The  upper  teeth  are  more  frequently  attacked 
by  caries  than  the  lower  in  the  proportion  of  three 
to  two  according  to  Magitot,  and  two  to  one 
according  to  Hitchcock.  From  this  table  it  will 
be  seen  that  so  far  as  the  pulpless  or  abscessed 
condition  is  concerned,  the  upper  teeth  are  more 
liable  to  be  attacked  than  the  lower  in  the  pro- 
portion of  ^Ye  to  two. 

There  does  not  seem  to  be  any  special  difference 
between  the  two  sides  of  the  mouth  in  their 
relative  liability  to  this  condition,  and  a  close 
examination  of  the  figures  only  serves  to  frequently 
show  a  remarkable  degree  of  symmetry.  The 
total  number  on  the  right  side  amounts  to  280,  as 
against  269  on  the  left  (although  the  examination  of 
the  individual  columns,  such  as  the  second  bicuspid, 
shows  a  preponderance  on  the  left  sidej,  while  the 
right  lower  side  presents  110  as  against  111  on  the 
left. 

These  tables  show  a  considerable  discrepancy 
between  the  upper  second  bicuspid  on  the  right  side 
(40)  as  against  the  left  (52),  and  the  right  upper 
central  incisor  (44)  as  against  the  left  (32),  and  the 
right  lower  first  molar  (37)  as  against  the  left  (53). 

In  estimating  the  reliability  of  such  details 
regard  must  be  had  to  the  number  of  cases 
recorded,  and  therefore  the  record  with  re.i^^ard  to 
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the  lower  incisors  and  canines,  as  well  as  both 
upper  and  lower  third  molars,  can  only  be  regarded 
as  approximately  correct. 

As  contrasted  with  the  corresponding  tables 
with  regard  to  caries  the  prominence  of  the  upper 
bicuspids,  especially  the  first,  is  sufficiently  re- 
markable, while  the  improved  relative  position  of 
the  lower  first  molar  seems  worthy  of  note. 

An  analysis  of  these  770  cases  with  regard  to 
the  condition  of  the  pulp  and  the  pericementum  is 
shown  in  the  following  table  : — 

Relative  Frequency  of  the  Three  Classes  of  Puljiless  and 
Abscessed  Teeth.     Analysis  of  770  Cases. 


Number  of 
Teeth. 

Class  I. 

Extirpated 
Pulps. 

Class  II. 

Abscessed  Teetb 
with  Fistula. 

Class  III. 

All  Teeth  not  included 
under  Classes  I  and  II. 

770 
Per  cent. . . 

158 
20-5 

123 
16 

489 
63-5 

Presence  of  Micro-organisms. — I  have  made  a 
series  of  film  preparations  and  cultivations  in 
gelatine  from  a  very  large  number  of  the  cases 
recorded,  but  I  am  as  yet  unable  to  make  any 
definite  communication  as  to  the  results  of  this  micro- 
scopical examination.  In  many  cases,  however, 
micro-organisms  were  conspicuous  by  their  absence. 
It  is  therefore  apparent  that  immediate  treatment 
in  such  cases  under  the  rubber-dam  is  more  com- 
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pletely  in  accord  with  tlie  principles  of  antiseptic 
surgery  than  any  possible  modification  of  the 
dressing  method.  In  those  cases  where  micro- 
organisms are  undoubtedly  present,  their  removal 
is  best  effected  by  means  of  excision,  and  as  under 
older  methods  the  favourable  prognosis  is  pro- 
portional to  the  thoroughness  of  this  part  of  the 
operation  irrespective  of  subsequent  procedure  or 
materials  employed,  provided  they  are  unalterable, 
or  if  alterable  protected  from  the  fluids  of  the 
mouth  by  an  occlusive  permanent  filling. 

Corroborative  testimony  of  other  practitioners. — A 
recent  letter  from  Prof.  Hesse,  in  reply  to  a  request 
for  statistical  information,  shows  that,  after  an  ex- 
perience of  its  application  and  results  in  235  cases 
in  private  practice  from  1884  7,  and  in  552  cases 
treated  in  the  Leipzig  University  Dental  Institute 
from  1885-7 — in  all,  787  cases — with  the  known 
loss  of  only  three  teeth,  he  remains  a  warm  advo- 
cate of  immediate  root-filling. 

Prof.  Hollander,  of  the  University  of  Halle, 
writino'  in  the  Oesterreichisch-Unf]^arishe  Viertel- 
jahrsshrift  fur  Zalmheilkunde  (April,  1888),  on 
what  he  rather  inaptly  calls  the  "  Coleman- 
Cunningham  Method,"  describes  the  success  which 
has  attended  its  adoption  in  his  own  practice. 

The  numerous  articles  on  this  subject  in  recent 
American  dental  literature  demonstrates  how 
rapidly  the  practice  of  immediate  root- filling  is 
making  headway. 
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In  conclusion,  I  must  ask  you  not  to  consider 
this  paper  as  in  any  way  exhausting  the  subject  of 
immediate  treatment,  but  many  of  the  points  on 
which  I  have  not  touched  will  be  found  more  or 
less  fully  discussed  in  my  paper  read  before  the 
International  Medical  Congress,  to  which  this 
communication  must  be  considered  supplementary. 
A  closer  examination  into  the  details  of  the  cases 
recorded  and  the  tabulations  of  the  various  classes 
of  pulpless  and  abscessed  teeth  have  in  no  sense 
altered  the  conclusions  at  which  I  arrived  in  that 
paper,  and  which  will  therefore  prove  not  an 
inappropriate  termination  to  the  present  com- 
munication. 

Contrasting,  then,  the  relative  advantages  of  the 
dressing  method  as  compared  with  the  immediate 
method  of  treatment,  I  am  led  to  the  following 
conclusions  : — 

1st — That  under  the  immediate  method  there 
were  fewer  extractions  and  failures. 

2nd — That  there  were  fewer  subsequent  attacks 
accompanied  by  swellings  and  acute  abscess,  and 
therefore  the  immediate  treatment  was  attended 
with  less  pain. 

3rd — That  it  required  a  considerably  less  ex- 
penditure of  time  on  the  part  of  both  the  patient 
and  operator,  the  average  time  of  treating  and 
filling  such  teeth  being  considerably  under  an  hour. 
.  4th — That  in  consequence  of  these  considerations. 
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we  were  able  to  treat  and  were  able  to  save  more 
desperate  cases,  many  of  the  cases  mentioned  in 
the  record  having  large  perforations  of  the  roots, 
while  others  had  been  already  condemned  by  other 
practitioners  as  utterly  hopeless. 

5th — That  method,  rather  than  medicine,  had  a 
good  deal  to  do  with  the  results,  and  that  probably 
the  operation  would  have  succeeded  equally  well 
in  a  very  large  number  of  cases  without  any 
medicine  whatever. 

6th — That,  from  the  difficulty  of  diagnosing  such 
cases,  it  is  better  to  conduct  every  operation  with 
all  antiseptic  precautions. 

Finally,  I  must  express  my  deep  obligations  to 
the  indefatigable  co-operation  of  Mr.  Faesch,  who 
has  devoted,  I  may  almost  say,  innumerable  hours 
to  the  arduous  and  not  very  interesting  task  of 
preparing  the  long  records  of  cases  from  which 
these  tabulations  and  statistics  have  been  compiled. 
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